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REMEDIAL ACTION PLAN
FORMER BEACON STATION NO. 604

1619 WEST FIRST STREET
LIVERMORE, CALIFORNIA
AMY PROJECT NO. 19024.07

1.0 INTRODUCTION

Acton ® Mickelson e van Dam, Inc. (AMYV) has been authorized by Ultramar Inc. (Ultramar)
to continue an ongoing hydrogeologic investigation at and prepare this Remedial Action Plan for
Beacon Station No. 604 located at 1619 West First Street, Livermore, Alameda County,
California (Figures 1 and 2). This report summarizes the results of previous hydrogeologic
investigations conducted by other consultants as well as work recently completed by AMV.
AMYV'’s recommendations for future work are included in this report.

1.1 SITE BACKGROUND

The site is located at the intersection of First and South P Streets in Livermore. The site is
bordered on the north by First Street and on the west by South P Street. The surrounding area
consists predominantly of commercial and residential properties.

The site lies approximately 2,400 feet northeast of Arroyo Mocho, which contains an ephemeral,
northwestward-flowing creek. The elevation of the site is approximately 475 feet above mean
sea level. Livermore is situated at the eastern end of the Livermore Valley, bounded on the
north by the Black and Sherburne Hills, and on the west, south, and east by outliers of the
Diablo Range. Ground surface in the area of the site generally slopes toward the west. The
Greenville fault forms the eastern boundary of the Livermore Valley, and the Calaveras fault
forms the western boundary (State of California, Department of Water Resources (DWR),
Bulletin No. 118-2, "Evaluation of Ground Water Resources: Livermore and Sunol Valleys,"
June 1974). Other minor faults are inferred to bisect the Livermore Valley.

Delta Environmental Consultants, Inc. (Delta), observed and reported on tank replacement
activities conducted at the site in November 1992. A total of seven monitoring wells have been
installed on or near the site by AMV since 1993. The site is currently in operation as a retail
gasoline service station.

1.2 REGIONAL GEOLOGIC AND HYDROGEOLOGIC SETTING

The site is located in the Livermore Valley of California, east of the San Francisco Bay Area.
Ground water has been reported at 32 to 45 feet below ground surface at the site. The surface
of Livermore Valley is covered with Quaternary nonmarine alluvium, consisting of
unconsolidated deposits of clay, silt, sand, and gravel (DWR Bulletin 118-2, 1974). In some
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areas of the Livermore Valley near the city of Livermore, alluvial fan deposits, consisting of
semi-consolidated sand and gravel in a clayey sand matrix, are present. These fans are a result
of erosion of the adjacent Livermore Upland on the south. The Tertiary Livermore Formation
is also present at the surface in some areas. The Livermore Formation consists of massive beds
of rounded gravel cemented by an iron-rich sandy clay matrix. Bedrock in the Livermore Valley
(at depths exceeding 400 feet) consists of marine shale, sandstone, conglomerate, and chert.

2.0 RESULTS OF PREVIOUS PHASES OF
HYDROGEOLOGIC INVESTIGATION

2.1 UNDERGROUND STORAGE TANK REMOVAL

During the week of November 9, 1992, three underground storage tanks and the product
distribution piping system were excavated and removed from the site. Underground storage
tanks removed included a 10,000-gallon-capacity tank and two 8,000-gallon-capacity tanks. The
tanks contained regular unleaded gasoline, unleaded plus gasoline, and unleaded premium
gasoline, respectively. A 550-gallon-capacity waste oil tank had previously been removed from
the site. Removal of the waste oil tank was documented in the Delta report "Removal of Waste
Oil Tank and Adjacent Soils," dated July 2, 1990. Delta reported that the three underground
storage tanks removed in November 1992 were "intact with no visible holes." After removal,
soil samples were collected from the former locations of the east and west ends of each tank.
After sampling, the entire tank basin was deepened to 19 feet to accommodate the replacement
tanks. Additional soil samples were collected at this depth. Based on field observations and
laboratory analytical resuits, the southwest corner of the tank excavation was overexcavated to
a depth of 27 feet, the practical limit of excavation. Approximately 1,200 cubic yards of soil
was excavated and stockpiled on site during the tank replacement activities.

During tank removal, soil samples were collected at locations indicated on Figure 3. Nine soil
samples were collected from the tank basin area at depths ranging from 14 to 27 feet below
grade, and five samples were collected from below the excavated product distribution piping at
depths of approximately 2.5 feet below grade. Each soil sample collected was analyzed for
benzene, toluene, ethylbenzene, xylenes (BTEX), and total petroleum hydrocarbons as
gasoline (TPHg). Two soil samples collected from the tank basin were also analyzed for the
presence of total lead, and one sample, collected from 27 feet below grade at the southwest
corner of the tank basin excavation, was also analyzed for semivolatile organic priority pollutants
(U.S. Environmental Protection Agency (EPA) Method 8270) and halogenated volatile organic
compounds (EPA Method 8010). Analytical resuits are contained in Table 1.
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The analytical results indicate that BTEX and TPHg concentrations were less than detectable at
depths ranging from 14 to 16 feet below ground surface in all areas of the tank basin except the
southwest corner, beneath the former 10,000-gallon-capacity unleaded regular tank (Figure 3).
The sample collected at 27 feet below grade from this Jocation contained benzene at a
concentration of 1.4 parts per million (ppm) and TPHg at a concentration of 490 ppm. This
sample was also analyzed using EPA Methods 827Q and 8010; the only additional compound
detected using these methods was naphthalene (a % %gﬁlponent) at a concentration of
13 ppm. The two soil samples collected from the tank basin and analyzed for total lead
contained 6.5 and 5.6 ppm, well within background levels of lead. Soil samples collected from
below the product distribution piping did not contain detectable concentrations of benzene. Soil
samples collected from beneath the eastern pump island (labeled "product line #4" and "product
line #5" on Figure 3), contained TPHg at concentrations of 4.4 and 2,7 ppm, respectively.

Approximately 1,000 cubic yards of the stockpiled soil were transported to Ultramar’s Hanford
facility for aeration; approximately 90 yards went to a Class III landfill in Sacramento County;
and approximately 110 cubic yards were transported to Redwood Landfill in Novato, California,
for disposal.

Ultramar installed replacement underground storage tanks, consisting of one 20,000-gallon
capacity tank and one 12,000-gallon-capacity tank (Figure 4).

2.2  SOIL BORINGS AND MONITORING WELL INSTALLATION

On May 27 and 28 and June 1, 1993, a total of seven soil borings were advanced at the site.
Three of the soil borings were completed as ground water monitoring wells MW-1, MW-2, and
MW-3; three of the borings were completed as vapor extraction wells VW-1, VW-2, and VW-3.
One of the borings, labeled B-4 on Figure 4, was drilled to a depth of 35 feet and then
abandoned by completely filling with cement grout. The ground water monitoring wells were
completed to a depth of 54 feet below grade. Vapor extraction wells VW-1, VW-2, and VW-3
were completed at depths of 36, 37, and 36 feet below grade, respectively.

Observations made as the borings were advanced indicate that the site is underlain by silty clay
and clayey gravel. For example, samples collected from the boring of monitoring well MW-3
indicated the following vertical soil sequence: from below the surface concrete to 18.5 feet
below grade, the soil encountered consisted of clayey gravel; from 18.5 to 35 feet, a silty clay
unit was encountered; from 33 feet to a total depth of 53 feet below grade, a clayey gravel unit
was present. Soil boring logs containing descriptions of soil conditions encountered in each soil
boring are included in Appendix A. Ground water was encountered at depths ranging from 36
to 39 feet below grade. Monitoring and vapor extraction well construction specifications are
contained in Appendix B.
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Selected soil samples collected as the seven soil borings were advanced were submiited for
analysis of BTEX and TPHg. The results indicate the presence of TPHg at detectable
concentrations in soil above the water table in samples collected from VW-1, VW-2, MW-2, and
B-4. TPHg concentrations ranged from 1.5 ppm in the sample collected from 25 feet below
grade in the boring for monitoring well MW-2 to 280 ppm in the sample collected from the
boring for monitoring well VW-1 at 30 feet below grade. Soil sample analytical results
associated with drilling activities in May and June 1993 are compiled in Table 2.

Water levels measured in monitoring wells on June 1 and 22, 1993, indicated ground water was
present at depths ranging from 36 to 39 feet below grade. The depth to ground water
measurements indicated a direction of ground water flow toward the northwest. On
June 22, 1993, the ground water gradient was approximately 0.03 foot per foot. Historical
ground water level measurements are compiled in Table 3.

Ground water samples collected from monitoring wells MW-1, MW-2, and MW-3 on June [ and
22, 1993, indicated the presence of benzene at concentrations up to 20,000 micrograms per liter
(ug/l). TPHg concentrations ranged from 160 to 170,000 ug/l. The highest concentration of
petroleum constituents was reported in the sample collected from monitoring well MW-2,
Historical ground water sample analytical results are compiled in Table 4.

The results of the first phase of hydrogeologic investigation indicated additional work was
appropriate. In March 1994, four additional soil borings were drilled and completed as ground
water monitoring wells MW-4, MW-5, MW-6, and MW-7 {Figure 4). Observations made as
the boring for monitoring well MW-6 was advanced indicated the following vertical soil
sequence: from the ground surface to 4.5 feet below grade, the soil encountered consisted of
silty gravel; from 4.5 to 18 feet below grade, sandy gravel was encountered; silty clay is present
from 18 to 24 feet below grade; from 24 to 31 feet below grade, sandy gravel is present; under
the sandy gravel, clayey sand was encountered from 31 to 35 feet below grade; and from 33 to
48 feet below grade, sandy gravel was encountered. Ground water was encountered in the
borings for monitoring well MW-6 at approximately 33 feet below grade. The boring for
monitoring well MW-6 was terminated at 48 feet below grade. Soil borings for monitoring wells
MW-4, MW-5, and MW-7, each terminated at 47 feet below grade, generally encountered
approximately the same sequence of sedimentary materials. Soil boring logs containing
descriptions of soil conditions encountered in borings MW-4 through MW-7 are included in
Appendix A. Construction specifications for these monitoring wells are contained in
Appendix B.

Selected soil samples collected from borings for monitoring wells MW-4 through MW-7 were
submitted for laboratory analysis. Analytical results of these samples are compiled in Table 3.
Petroleum constituents were detected in soil samples collected above the present water table only
in the boring for monitoring well MW-6. A sample collected from this boring at a depth of 30
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feet below grade contained 42 milligrams per kilogram (mg/kg) TPHg and 0.65 mg/kg benzene.
Soil samples collected from the boring for monitoring well MW-7 at depths of 35 and 40 feet
below grade also contained detectable concentrations of BTEX and TPHg (Table 5).

Depth to water measurements made in all seven monitoring wells on March 30, 1994, indicate
ground water was present at a depth of 31 to 33.5 feet below grade. The inferred direction of
ground water flow was generally toward the northwest. The ground water gradient on
March 30, 1994, was 0.02 foot per foot. Analysis of ground water samples collected from each
of the four newly installed monitoring wells in March 1994 indicated the presence of petroleum
hydrocarbon constituents. Benzene concentrations ranged from 4.2 (MW-4) to 21,000 ug/l
(MW-6). Analytical results are compiled in Table 4.

3.0 ADDITIONAL HYDROGEOLOGIC INVESTIGATION

3.1 HYDROGEQOLOGIC TESTING RESULTS

3.1.1 Aquifer Pumping Test

AMYV conducted a continuous ground water pumping test on June 23 and 24, 1994, to evaluate
aquifer characteristics of the shallow water-bearing strata beneath the site. The test was
performed using monitoring well MW-2 as the pumping well for approximately 24 hours. Water
levels have historically indicated an inferred ambient ground water gradient of 0.02 to 0.03 foot
per foot toward the northwest. Ground water measurements made by AMYV on June 23, 1994,
before pumping began, confirmed this gradient and direction.

The initial pumping rate from monitoring well MW-2 was approximately 1.8 gallons per
minute (gpm). This rate was adjusted downward to 1.5 gpm after 2 hours and 45 minutes of
pumping, because the water level in the pumping well was approaching the pump inlet. The
average pumping rate over the duration of the test was assumed to be 1.6 gpm for purposes of
analysis. Water levels were recorded with pressure transducers and an automated data logger
in the pumping well and in monitoring well MW-1 (located 93 feet from the pumping well)
throughout the test. Water levels were measured manually from other monitoring wells on and
adjacent to the site at intervals during the aquifer pumping test.

After 1,390 minutes (23 hours and 10 minutes) of pumping, drawdown in the pumping well was
9.32 feet; drawdown in observation well MW-1 was 0.45 foot. Manual water level
measurements made in monitoring wells MW-3 and MW-7 (located approximately 90 and 95 feet
from the pumping well, respectively) indicate drawdown of (.11 and 0.35 foot, respectively.
These measurements serve to confirm the measurements made with the transducer in monitoring
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well MW-1. Raw data collected during the pumping test and analytical calculations are
contained in Appendix C. A water sample collected at the beginning of the aquifer pumping test
was submitted for analysis of BTEX and TPHg. This sample contained benzene at a
concentration of 12,000 ug/l and TPHg at a concentration of 57,000 pg/l. A sample collected
near the end of the aquifer pumping test contained 7,200 pg/l benzene and 36,000 ng/1 TPHg.
The second sample was also analyzed for volatile organic priority pollutants (EPA Method 624),
semivolatile organic priority pollutants (EPA Method 625), priority pollutant metals, and pH,
conductivity, hardness, total dissolved solids, and other general mineral parameters. Copies of
certified analytical reports of ground water samples collected during the pumping test are
contained in Appendix D.

Approximately 2,400 gallons of water were produced during the pumping test. The ground
water was routed from the pumping well through a flowmeter and a granulated charcoal filter
into the local sanitary sewer under permit from the City of Livermore. Analysis of one water
sample collected downstream of the carbon filter indicated the presence of 65 ug/l TPHg
(Appendix D), within the permit requirements of the City of Livermore.

3.1.2 Aquifer Test Analysis

Analysis of aquifer characteristics was facilitated by use of the computer program AQTESOLV,
A casing storage effect calculation indicated that only that portion of the drawdown curve after
12 minutes of pumping should be used for analysis {(Appendix C). The estimated average value
of hydraulic conductivity (K) calculated from the test was 0.003 foot/minute (ft/min). This value
is at the low end of the range expected for sediments encountered in soil borings in the shallow
subsurface beneath this site, but is consistent with the relatively low pumping rate attainable
from monitoring well MW-2.

The capture zones associated with pumping of monitoring well MW-2 at rates of 1.0 and
1.6 gpm were simulated using the value for K of 0.003 ft/min, a gradient of 0.02 foot per foot,
an assumed aquifer porosity of 25 percent, and an assumed aquifer thickness of 20 feet. Ata
pumping rate of 1.0 gpm, the simulated capture zone extended approximately 20 feet
downgradient (northwest) of the pumping well and reached a maximum upgradient width of
approximately 115 feet. Water level measurements made in monitoring wells MW-3 and MW-7
during the pumping test indicated drawdown was detected in both of these wells. These
measurements indicate a slightly more extensive capture zone than is indicated by the
calculations. Ata pumping rate of 1.6 gpm, the simulated capture zone extended approximately
25 feet downgradient of the pumping well and reached a maximum upgradient width of
approximately 170 feet. The extent of the capture zone could be expected to increase with time
under continuous pumping conditions.
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3.1.3 Scil Vapor Extraction Tests

On June 24, 1994, a 4-hour vapor extraction test was performed by AMV using vapor well
VW-1 as the test well. A 1.5-horsepower vacuum blower (EG&G Rotron Model DR454W538),
powered by a portable 6.5-kilowatt generator applied a continuous vacuum of about 53 inches
of water column at the well head. The water level in vapor well VW-1 prior to the start of the
test was about 36.44 feet below the casing riser. Comparison with the well completion diagram
for this well (Appendix B), indicates the top of the screen in this well is located at 27 feet below
grade, resulting in an open screen area of 9.44 feet prior to the start of the test. Applying
53 inches of vacuum would result in a maximum theoretical water table rise of approximately
4.42 feet. Therefore, during the vapor test, a minimum of 5 feet of screen was open to the
surrounding soil.

A rotameter in the exhaust line of the blower indicated a flow rate of approximately 20 standard
cubic feet of air per minute (scfm), after correcting for temperature. Soil vapor extraction test
field observations and calculations are contained in Appendix E. In accordance with the
requirements of the Bay Area Air Quality Management District, vapor emissions from the vapor
extraction test were routed through vapor-phase activated carbon prior to discharge to the
atmosphere.

Throughout the vapor extraction test, AMV monitored vacuum influence at vapor wells VW-2
and YW-3 and monitoring wells MW-3 and MW-7. Vacuum influence was not detected at any
other wells at the site throughout the duration of the test, indicating a zone of vacuum influence
of less than 30 feet from the extraction well.

To monitor concentrations of total volatile hydrocarbons (TVH) in the extracted vapors during
the extraction test, AMYV used a lower-explosive-limit (LEL) detector and Draeger tubes. The
LEL readings (Appendix E) indicated TVH readings between 80 and 200 ppm. Draeger tube
analysis indicated concentrations between 90 and 160 ppm as octane. A table of field readings
recorded during the test is contained in Appendix E.

To confirm field readings and to help estimate mass extraction rates of TPHg, three bag samples
were collected of the blower effluent; one at the beginning, middle, and end of the vapor
extraction test. These samples contained 72, 13, and 56 ppm (molar) TPHg, respectively.
Copies of certified analytical reports for air samples collected during the vapor extraction test
on June 24, 1994, are contained in Appendix F. From the analytical results, the estimated
extraction rate for TPHg during the 4-hour test ranged from 0.09 to 0.43 pound per day
(Appendix E). The calculated zone of vacuum influence (using recorded airflow data) ranged
from 32 to 35 feet from the test extraction rate. Field readings indicated that the zone of
vacuum influence was slightly less than this value.
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Because both the flow rate and TPHg concentration were lower than expected during the vapor
extraction test conducted on June 24, 1994, and because it was thought that the presence of
ground water in the bottom of the screened interval of VW-1 may have limited the amount of
screened interval open to surrounding soil, the test was repeated on August 12, 1994.

On August 12, 1994, the depth to water in vapor well VW-1 was again measured at 36.44 feet
below the casing riser, indicating that what is being measured is water or moisture collected in
the end cap of the vapor well (records indicate the well is 37 feet deep). Depth to water in
vapor wells VW-2 and VW-3 on August 12, 1994, was reported to be 35.95 and 35.73 feet,
respectively, These wells were reportedly completed at depths of 37 and 36 feet below grade,
respectively. Water detected in these vapor wells may also represent moisture gathered in the
end caps of the wells,

A vapor test was conducted on August 12, 1994, using vapor well VW-1 for just under 1 hour.
On this date, corrected airflow was approximately 9.6 scfm at between 55 and 66 inches of
water. Vacuum influence was not detected in vapor well VW-3 or monitoring well MW-1
during the test. Soil vapor extraction test field observations and calculations are contained in
Appendix G. A flame ionization detector (FID) was used to monitor TVH concentrations in the
field. FID readings ranged from 5,000 (start of test) to 2,500 (end of test) ppm TVH as
methane. A bag air sample collected after 50 minutes of testing contained 520 ppm (molar)
TPHg. This result corresponds to a TPHg recovery rate of 1.7 pounds per day. The theoretical
zone of vacuum influence around VW-1.was, calculated to be 16 feet: Analytical results of air
samples collected on August 12, 1994, are contained in Appendix H. Calculation sheets are
contained in Appendix G.

A vapor extraction test was then run on vapor well VW-2 for 40 minutes, using vapor well
VW-1 and monitoring well MW-2 as observation wells. Vacuum influence was not detected in
either VW-1 or MW-2 during the vapor test on VW-2. Corrected airflow from VW-2 was
9.6 scfm at a vacuum ranging from 56 to 67 inches of water. FID readings ranged from 1,200
ppm TVH as methane (start of test) to 5,000 ppm (after 25 minutes of testing) to 2,700 ppm
(end of test). An air sample collected in a bag after 40 minutes of testing contained 7,500 ppm
(molar) TPHg (Appendix H). This result corresponds to an initial TPHg recovery rate of
23.2 pounds per day (Appendix G). The theoretical zone of vacuum influence around VW-2 was
calculated to be 10.8 feet (Appendix G).

A vapor extraction test was then run on vapor well VW-3 for 90 minutes, using vapor well
VW-1 and monitoring well MW-1 as observation wells. Vacuum influence was not detected in
either VW-1 or MW-1 during the vapor test on VW-2. Corrected airflow from VW-3 was
9.7 scfm at a vacuum ranging from 58 to 65 inches of water. FID readings ranged from
150 ppm TVH as methane (start of test) to 250 ppm (after 30 minutes of testing) to 1,200 ppm
(after 70 minutes of testing) to 1,700 ppm (end of test). An air sample collected in a bag after
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90 minutes of testing contained 1,600 ppm (molar) TPHg (Appendix H). This result
corresponds to an initial TPHg recovery rate of 5.2 pounds per day (Appendix G). The
theoretical zane-of vetentinfhnce erouad AW was caiculingd 1o be 10:3/fees (Appendix G).

3.2 RESULTS OF HYDROPUNCH® BORINGS ON ADJACENT PROPERTY

To assess the downgradient extent of dissolved petroleum hydrocarbons in ground water, AMV
advanced soil borings at locations on property located northwest of the subject site and collected
Hydropunch® water samples without installation of permanent monitoring wells. This work was
approved by Alameda County prior to commencing. Soil borings to collect Hydropunch®
samples were advanced at three locations (identified as HP-1, HP-2, and HP-3 on Figure 5).
Soil borings to collect Hydropunch® samples were advanced using a drill rig equipped with
hollow-stem augers.

Soil samples collected as the Hydropunch® borings were advanced indicate that silty gravel, silt,
sandy gravel, and silty sand were encountered beneath the property lying northwest of the site.
For example, in the boring for HP-3, the following vertical sequence of soil types was
encountered: from immediately below the surface asphalt to a depth of 20 feet below grade,
silty gravel is present; from 20 to 25 feet below grade, yellowish-brown silt was encountered;
between 25 and 30 feet below grade, silty sand was encountered; from 35 to 42.5 feet below
grade (the depth at which the boring was terminated) silty gravel is present, Ground water was
encountered at a depth of 42.5 feet below grade in boring HP-3. Field notes and soil boring
logs describing the soil encountered in the Hydropunch® borings are contained in Appendix I.

The soil sample collected from 40 feet below grade in each boring (HP-1, HP-2, and HP-3) was
selected for laboratory analysis of BTEX and TPHg. Soil sample analytical results from the
Hydropunch® borings are compiled in Table 6. Only the sample collected from soil boring HP-1
contained detectable concentrations of petroleum constituents (0.012 mg/kg benzene and
5.2 mg/kg TPHg). The laboratory reported that the soil sample collected at 40 feet below grade
from HP-3 contained 1.9 mg/kg of a compound other than gasoline. Copies of certified
laboratory reports are contained in Appendix J. Soil cuttings from the three borings were
stockpiled on the Beacon service station site, sampled, and transported off the site for disposal.

Ground water samples were collected using Hydropunch® methodology from the borings for
HP-2 and HP-3. A temporary well casing was utilized to collect the ground water sample from
boring HP-1. Each collected ground water sample was submitted for laboratory analysis of
BTEX and TPHg. Ground water sample analytical results are compiled in Table 7, and copies
of certified analytical reports are contained in Appendix K. Dissolved benzene was detected in
ground water samples collected from HP-1 (7,600 ug/l) and HP-2 (250 ug/l). TPHg was
detected in ground water samples collected from all three borings; sample HP-1 contained
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49,000 pg/l, sample HP-2 contained 1,800 ug/l, and sample HP-3 contained 370 ug/l. Each
Hydropunch® boring was abandoned by filling completely with cement grout containing
5 percent bentonite.

4.0 SUMMARY OF HYDROGEOLOGIC ASSESSMENT

4.1 DISTRIBUTION OF PETROLEUM CONSTITUENTS IN SOIL

AMYV has constructed two interpretive cross sections to illustrate the inferred distribution of
petroleum constituents in soil underlying the site. The cross section locations are illustrated on
Figure 6, and the cross sections are designated A-A’ (Figure 7) and B-B’ (Figure 8). Both cross
sections indicate the area of soil containing TPHg at concentrations exceeding 10 mg/kg is
limited to the area beneath and adjacent to the underground storage tank basin. The area of soil
containing more than 10 mg/kg TPHg is apparently elongated in the north-south direction
(Figure 8) and lies along the western edge of the underground storage tank basin. The
maximum concentration of TPHg in soil samples was detected in samples collected from the
boring for vapor well VW-1, located at the southwest corner of the former underground storage
tank basin. At the time of tank replacement in November 1992, this area of the tank basin
contained the highest concentrations of petroleum constituents as documented by soil samples
collected during the tank replacement activities. This portion of the tank basin was
overexcavated to a depth of 27 feet below grade. The distribution of petroleum constituents in
soil above the zone of water table fluctuation west of the underground storage tank basin is
defined by soil samples collected from boring B-4 and monitoring well MW-7; to the north, soil
samples collected from the boring for monitoring well MW-2 define the extent of petroleum
constituents in soil; on the east, soil samples collected from the boring for vapor well VW-3
define the extent of petroleum constituents in soil; and on the south, the distribution of petroleum
constituents in soil is defined by soil samples collected from the boring for monitoring well

MW-1.

The depth to ground water beneath the site has varied more than 10 feet within the last year.
Over a longer period than the historical ground water monitoring record, the variations may have
been greater. This relatively wide zone of water table fluctuation has complicated the apparent
distribution of petroleum constituents in soil by "smearing” these constituents over a portion of
this 10-foot-thick zone of fluctuation. Transport along the water table is probably also
responsible for the detection of benzene and TPHg in soil samples collected at 35 and 40 feet
below grade in the boring for monitoring well MW-7, located west (down- or crossgradient) of
the site.
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4.2 DISTRIBUTION OF PETROLEUM CONSTITUENTS IN GROUND WATER

The most recent quarterly monitoring event was conducted by AMV on August 12, 1994. On
that date, depth to ground water ranged from 41.03 feet (MW-1) to 45.14 feet (MW-6) below
the top of respective well casings. Ground water level measurements are compiled in Table 3.
Ground water elevations decreased an average of 9.11 feet between April 25 and
August 12, 1994, The inferred direction of ground water flow in August 1994 was generally
toward the northwest (Figure 9) which is consistent with previous monitoring results. Gradient
in August 1994 was calculated to be approximately 0.03 foot per foot.

Ground water samples collected from each monitoring well (MW-1 through MW-7) except
MW-4 in August 1994, contained dissolved benzene. Reported detectable concentrations ranged
from 7.3 pg/l in the sample collected from monitoring well MW-3 to 12,000 ug/l in the sample
collected from monitoring well MW-6. Ground water sample analytical results from
August 1994 are compiled with previous results in Table 4. The inferred distribution of
dissolved benzene in monitoring wells on August 12, 1994 is illustrated in Figure 10.
Figure 11, which illustrates the inferred distribution of benzene in ground water in the area of
the site (including the property lying northwest of the site), was constructed using the monitoring
well data from August 1994 and the Hydropunch® water sample data from July 1994. The
addition of the Hydropunch® data indicates that the downgradient extent of dissolved petroleum
constituents in ground water is defined with the analytical results of the ground water sample
collected from HP-3 (which contained less than detectable benzene concentrations).

5.0 DISCUSSION OF REMEDIATION ALTERNATIVES

As discussed in Section 4.0, the delineation of petroleum constituents in soil and ground water
beneath the site appears to be complete. The extent of migration of ground water containing
these constituents is defined. This section outlines an interim course of action for the
remediation of soil and ground water underlying the site which contain petroleum constituents.
The remediation activities discussed in this section have three goals:

I, Gradient control and prevention of further off-site migration of ground water
containing dissolved petroleum constituents,

2. Removal of petroleum constituents from ground water underlying the site.

3, Removal of petrolenm constituents from soil underlying the site.
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5.1 REMOVAL OF PETROLEUM CONSTITUENTS FROM GROUND WATER

Strategies considered for interim remediation of ground water containing dissolved petroleum
constituents include:

Passive Remediation

Ground Water Pumping and Aboveground Treatment
Vapor Extraction

Vapor Extraction With Air Sparging

5.1.1 Passive Remediation

Passive remediation relies on existing natural processes to restrict migration of dissolved
petroleum constituents in ground water and remove these constituents from ground water.
Continued volatilization and biodegradation of petroleum constituents in ground water and soil
within the zone of water table fluctuation would be expected to reduce concentrations of these
constituents with time. The available data indicate that while these natural mechanisms may be
operating to restrict movement of the petroleum constituents in ground water, considerable
off-site migration has already occurred. Passive remediation at this site is apparently not
sufficient to prevent migration of petroleum constituents beyond acceptable limits.

5.1.2 Ground Water Pumping and Aboveground Treatment

This remediation alternative involves recovery of ground water by pumping from one or more
extraction wells. After aboveground treatment, possibilities for disposal of the ground water
include discharge to the sanitary or storm sewer.

Implementation of ground water pumping constitutes a method for both controlling the migration
of and removing petroleum constituents from ground water beneath the site. The pumping test
on monitoring well MW-2 described in Section 3.1.1 indicates that this well will yield
approximately 1.5 gpm (or less) on a long-term, continuous basis. The calculated extent of the
capture zone resulting from this short-term pumping test was about 170 feet crossgradient and
25 feet downgradient of the pumping well. Sustained, continuous pumping may be expected to
result in a larger capture zone.

In general, implementation of ground water pumping by itself is not a time-effective remedial
technique. At many sites, multi-year operation of ground water pumping alone has not resulted
in satisfactory remediation of ground water containing petroleum constituents. At sites where
ground water flow velocities are high and off-site migration of ground water containing
petroleum constituents represents a risk to potential receptors, ground water pumping can
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provide a positive means of controlling migration. The downgradient extent of the dissolved
petroleum constituent plume at this site indicates that intervention to control incremental off-site
migration of petroleum constituents in ground water is appropriate.

Drawbacks to implementing ground water pumping at this site include the cost to design, permit,
construct, operate, monitor, and maintain a system. The treatment of the ground water results
in removal of petroleum constituents either by adsorption onto carbon or air stripping and
discharge to the atmosphere. In either case, the constituents removed from ground water must
be disposed of in some manner, creating another potential source of contamination. The treated
ground water must then be discharged to the sanitary sewer (if allowed) or to the storm sewer
(surface waters); either situation creates the possibility of accidental discharge of ground water
containing residual petroleum constituents. Ground water pumping (even at low rates) disrupts
the ambient flow conditions, and can potentially result in migration of ground water impacted
by off-site sources onto the former Beacon site,
- T MM, e dfSEY SOUncco ?
5.1.3 Vapor Extraction

Though typically considered a soil remediation technology, utilization of vapor extraction for
removing dissolved hydrocarbons from ground water can be viable under certain conditions.
A vapor extraction system operates on the concepts of vapor-liquid equilibrium and vapor flow
through soil. Upon applying vacuum to the soil overlying the water table, the reduced pressure
in the overlying soil vapor causes the volatile hydrocarbons dissolved in ground water to move
from the liquid to the vapor phase. The induced vacuum extraction airflow above the water
table surface removes the hydrocarbon-enriched vapors. Because the vapor extraction flow
continually removes the hydrocarbons that migrate from the ground water into the soil vapor,
a state of disequilibrium exists. The volatilization of dissolved hydrocarbons from the ground
water into the overlying soil vapor will continue as the system moves toward equilibrium.

In addition, vapor extraction can promote natural biodegradation of dissolved hydrocarbons by
providing a continual source of fresh oxygen to stimulate indigenous microorganisms, which
convert the hydrocarbons to carbon dioxide and water. At the same time, vapor extraction
would be removing the hydrocarbons in the soil above the water table that presumably impacted
ground water in the past, and could potentially impact ground water again. A possible limitation
of vapor extraction, and one that may render this method inappropriate for ground water
remediation at this site, is inability to control migration of dissolved hydrocarbons in ground
water.
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Disadvantages of this method are the costs associated with design, permitting, installation,
maintenance, monitoring, and operation of the vapor extraction system. In addition, as with
ground water extraction, petroleum constituents extracted with soil vapors would be discharged
to the atmosphere or collected in carbon canisters through adsorption, with the attendant disposal
difficulties.

5.1.4 Vapor Extraction With Air Sparging

The use of air sparging can enhance the effectiveness of vapor extraction for removing dissolved
hydrocarbons from ground water. Sparging air into the water table within the zone of influence
of vapor extraction wells can speed remediation by means of air stripping dissolved
hydrocarbons from the ground water as the air passes through the ground water enroute to the
vapor extraction wells. Furthermore, introduction of air via sparging would provide additional
oxygen for enhancing the biologic breakdown of hydrocarbon compounds in the subsurface.
With strategically located sparge points, air sparging has the additional possible benefit of
controlling the migration of ground water containing dissolved hydrocarbons.

The disadvantages of this method are the costs associated with design, permitting, installation,
maintenance, monitoring, and operation of the vapor extraction system. In addition, petroleum
constituents extracted with soil vapors would need to be discharged to the atmosphere or
collected in carbon canisters through adsorption, with the attendant disposal difficulties and the
potential for contact during waste handling and transport,

5.2 REMOVAL OF PETROLEUM CONSTITUENTS FROM SOIL

Strategies considered for removing petroleum hydrocarbons from soil underlying the site include:

Passive Remediation
. Soil Vapor Extraction

5.2.1 Passive Remediation

This alternative involves leaving the petroleum constituents in the soil and leaving the soil
unaltered. Continuing natural volatilization and biodegradation of petroleum constituents in soil
would be expected to reduce concentrations of petroleum constituents with time. These natural
agents may have already attenuated the hydrocarbon impact to a certain degree.

While this method will take substantially longer than more active remedial strategies, low cost

and low impacts to property use make it attractive at sites where monitoring indicates that the
potential for receptor contact with impacted soil and ground water is low. Because off-site
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migration of dissolved petroleum constituents in ground water has been documented at this site,
this option may not be appropriate. If this option were to be selected, it would be necessary to
continue (and probably augment) the existing ground water monitoring program to verify that
the movement of petroleum constituents from soil to ground water does not result in incremental
migration of dissolved petroleum constituents in ground water and movement to points of
potential or existing use.

5.2.2 Soil Vapor Extraction

Soil vapor extraction utilizes a vapor extraction well (or wells) to remove volatile hydrocarbons
from the soil matrix. A vacuum applied to the extraction well results in the removal of soil
vapors from the subsurface, accompanied by volatilization of petroleum constituents out of the
soil matrix. Depending on the concentration levels of hydrocarbons entrained in the extracted
vapor, the extracted soil vapors are either discharged directly to the atmosphere or treated before
discharge to the atmosphere. The treatment would destroy or remove hydrocarbons from the
discharged air in accordance with the local regulatory agency air discharge requirements.
Extraction rates vary with the consistency, moisture content, and grain size of the soil horizon.
In addition to the extraction benefit, soil venting can also be effective at promoting biologic
breakdown of petroleum hydrocarbon compounds contained in soil and ground water by the
introduction of additional oxygen into the subsurface.

The vacuum radius of influence and initial recovered petroleum constituent concentrations noted
during the soil vapor extraction test (Section 3.1.2) indicated that application of this technology
would remove petroleum constituents from soil at this site. However, the zone of vacuum
influence during the short-term testing was determined to be only 10 or 15 feet from each test
extraction point, lower than anticipated given the gravel content of some soil units underlying
the site. The concentrations of petroleum constituents in extracted vapors was also somewhat
lower than anticipated, given the apparent extent of the dissolved petroleum constituent plume
in ground water. However, test results did indicate that use of soil vapor extraction at this site
would result in removal of petroleum constituents from soil underlying the site.

Disadvantages of this method include the costs associated with design, permitting, installation,
maintenance, monitoring, and operation of the vapor extraction system. In addition, as with
ground water extraction, petroleum constituents extracted with soil vapors would need to be
discharged to the atmosphere or collected in carbon canisters through adsorption, with the
attendant disposal difficulties.

e 18y



REMEDIAL ACTION PLAN -16-
Former Beacon Station No. 604, 1619 West First Street, Livermore, CA
AMY Project No. 19024.07

6.0 RECOMMENDATIONS FOR INTERIM REMEDIATION

Based on data discussed in this report regarding the downgradient extent of petroleum
constituents in ground water, it appears that intervention is warranted to reduce the likelihood
that incremental off-site migration of ground water containing dissolved petroleum constituents
will occur and to intercept ground water containing petroleum constituents that have previously
migrated beyond site boundaries. At this time, the most effective way toraccomplish this. is
implementation of ground water pumping and aboveground treatment using monitoring well
MW-2 and additional extraction wells to be installed on downgradient property. The exact
location of the proposed additional monitoring wells cannot be specified prior to discussions with
the owners/managers of the Arcade Shopping Center, located northwest of the site. It 1s also
possible that Ultramar could utilize an existing ground water pumping system, located on the
Arcade Shopping Center property, to extract ground water at a downgradient location.
Implementation of ground water pumping from these wells is intended to intercept ground water
that would otherwise move downgradient from the site, and to recover ground water currently
located northwest of the site containing dissolved petroleum constituents. Besides migration
control, this method has the added benefit of recovering and treating ground water containing
petroleum constituents. Implementation of this plan would necessitate alteration of monitoring
well MW-2 to allow use as a ground water extraction well. This would involve changes to the
casing riser to accept pump installation and a water discharge line. Underground piping willibe
used to.convey the recovered ground water from the well to the aboveground treatment system,
to be located as indicated on Figure 12 wAftertreatment with carbon or air stripping, water will
be discharged to: the sanitary or storm sewer system, under appropriate permit.

To address petroleum constituents remaining in soil above the water table, theuseiof seil'vapor
extraction is'recommended. - Although performance of a short-term test indicated a relatively
limited zone of vacuum influence associated with vapor extraction, implementation of this
alternative will have the added benefit of increased oxygen circulation in.the subsurface, which
will.enhance bacteriological breakdown of petroleum hydrocarbons:in soil.. Soil vapor extraction
will also aid in the removal of petroleum constituents from ground: water by reducing the
concentration of these constituents in soil above the water table. It is recommended that vapor
extraction wells VW-1 and VW-2 and-proposed vapor extraction wells, VW=4, VW-5, VW-6,
and VW-7 (Figure 12) be.used.as vapor extraction points. These extraction points will be valved
to allow any combination of vapor extraction points to operate simultaneously. Vapors will be
extracted by means of a blower installed within the treatment system area designated on Figure
12. Extracted:vapors will be conveyed to the treatment system via underground piping. = After
treatment. with. vapor-phase:carbon, the vapors, will be discharged to the atmosphere;under
appropriate permit.

ot 1 8my



REMEDIAL ACTION PLAN -17-
Former Beacon Station No. 604, 1619 West First Street, Livermore, CA
AMYV Praject No. 19024.07

7.0 REMARKS

It is recommended that a copy of this report be submitted to:

Ms. Eva Chu

Department of Environmental Health

Alameda County Health Care Services Agency
1131 Harbor Bay Parkway, 2nd Floor
Alameda, California 94502

Mr. Cecit Fox

California Regional Water Quality Control Board,
San Francisco Bay Region

2101 Webster Street, Suite 500

Qakland, California 94612

The opinions and conclusions contained in this report represent our professional opinions. These
opinions are based in part, on information provided by the client and were developed in
accordance with currently accepted hydrogeologic and engineering practices at this time and
location, Other than this, no warranty is implied nor intended.
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TABLE 1

TANK EXCAVATION
9% $MPLE ANALYTICAL RESULTS
"= Beacon Service Station No. 604
1619 West First Street, Livermore, CA
Concentrations in parts per million (g

. Depth of
Date of | Sample Total
Sample Collection | (feet) | Bénzene | Toluene | Ethylbenzene | Xylenes | TPHg® Lead
Unleaded plus-East 11-10-92 14 <0.005 | <0.005 <0.005 [<0.005 <0.050 | NA®
Unleaded pius-West 11-10-92 14 <0.50 | <0.50 0.58 |%7™. 600 6.5
11-10-92 16 <0.005 | <0.005 <0.005 | 0.0066 | <0.50 NA
Unleaded-East 11-1092 14 <0.005 | <0.005 <0.005 |<0.005 <0.50 NA
Unleaded-West 11-10-92 14 <0.50 0.91 18 170 1,800 5.6
11-10-92 19 <5.0 160 110 {700 4,700 NA
Unleaded-SW 11-12-92 27 1.4 22 9.3 70 490 NA
Premium Unleaded-East 11-10-92 14 <0.005 | <0.005 <0.005 |<0.005 <0.30 NA
Premium Unleaded-West 11-10-92 14 <0.005 | <0.005 <0.005 |<0.005 <0.50 NA
Product Line #1 11-10-92 2.5 <0.005 | <0.005 <0.005 |<0.005 <0.50 NA
Product Line #2 11-10-92 2.5 <0.005 | <0.005 <0.005 |<0.005 <0.50 NA
Product Line #3 11-10-92 2.5 <0.005 | <0.005 <0.005 | 0.008 <0.50 NA
Product Line #4 11-10-92 2.5 0.041
Product Line #5 11-10-92 2.5 < (0.005

*TPHg = Total petroleum hydrocarbons as gasoline.
*NA = Not analyzed.




l “ TABLE 2
SOIL SAMPLE ANALYTICAL RESULTS - May and June, 1993
Beacon Service Siation No. 604
l 1619 West First Street, Livermore, CA
Concentrations in milligrams per kilogram (mg/kg)
I Boring | Sample | ‘DEpRIEYY)| Date Total
No. No. below grade) Sampled Benzene Toluene Ethylbenzene Xylenes TPHg*
I VW-1 6 30 05-27-93 <0.50 43 2.6 17 280
7 35 05-27-93 0.20 0.45 0.11 0.56 11
8 40 05-27-93 1.8 16 5.3 32 340
I vW-2 4 20 05-28-93 <0.50 4.0 4.0 25 200 |
6 30 05-28-93 0.018 0,15 0.044 0.23 3y
7 35 05-28-93 0.021 0.024 0.0086 0.056 <1.0
I VW-3 4 20 06-01-93 < 0.0050 < (.0050 < 0.0050 < 0.0050 <1.0
5 25 06-01-93 0.017 < 0.0050 < 0.0050 < 0,0050 <1.0
6 30 06-01-93 < 0.0050 < 0.0050 < 0.0050 <0.0050 <1.0
I 7 35 06-01-93 <0.0050 < 0.0050 < 0.0050 < 0.0050 < 1.0
MW-1 5 25 03-27-93 < 0.0050 < 0.0050 <0.0050 < 0.0050 < 1.0
I 6 30 05-27-93 < 0.0050 < 0.0050 < 0.0050 < 0.0050 <1.0
7 35 05-27-93 0.029 0.015 0.0051 0,031 <1.0
MW-2 4 20 05-27-93 < 0.0050 < 0.0050 < {.0050 0.037 6.44"
l 5 25 05-27-93 0.057 0.099 0.026 0.22 1.5
-] 30 05-27-93 0.040 0.065 0.0070 0.051 <1.0
7 35 05-27-93 < 0.0050 < 0.0050 < 0.0050 < 0.0050 <1.0
l MW-3 5 25 05-28-93 < 0.0050 < (.0050 < 0.0050 <0,0050 < 1.0
6 30 05-28-93 < 0.0050 < 0.0050 <0.005 < 0.0050 <1.0
7 a5 05-28-93 < 0,0050 < 0.0050 < 0.005 < 0.0050 < 1.0
l B4 4 20 06-01-93 < 0.0050 < (.0050 <0.0050 0.020 < 1.0
5 25 06-01-93 <0.050 0.27 0.18 1.7 16
6 30 06-01-93 0.17 0.044 0.013 0.057 <1.0
I 7 35 06-01-93 0.073 0.11 0.30 0.65 55 l|



TABLE 4

»
GROUND WATER S8AMPLE ANALYTICAL RESULTS
Beacon Service Station #604

1619 West First Street, Livermore, CA
Concentrations in micrograms per liter

Maonitoring Date Total
Well Sampled | ‘Béfzens Toluene Ethylbenzene Xylenes TPHg*
MW-1 06-01-93 | 2,200 400 <50 4,900 27,000
06-22-93 | 8,000 10,000 260 10,000 87,000
10-06-93 | —4,700 6,500 740 5,300 40,000
01-13-94 | 1,300 950 110 850 9,400
04-25-94 | 1,500 1,800 290 1,700 11,000
& 08-12-94 550 330 260 1,400 11,000
MW-2 06-01-93 | 20,000 21,000 3,300 18,000 170,000
06-22-93 | 19,000 22,000 3,500 18,000 160,000
10-06-93 | 17,000 17,000 3,000 15,000 110,000
01-13-94 | 20,000 19,000 2,300 14,000 93,000
04-25-94 | 9,600 7,300 840 7,800 41,000
08-12-94 | 14,000 11,000 2,300 11,000 59,000
MW-3 06-01-93 4.6 <0.50 <0.50 1.9 270
06-22-93 8.2 <0.50 <0.50 0.72 160
10-06-93 57 110 24 120 740
0i-13-94 2.6 0.67 0.78 4.2 83
04-25-94 0.75 3.2 0.50 3.6 60
08-12-94 7.3 14 2.6 13 310
MW-4 03-30-94 4.2 15 2.5 26 120
04-25-94 <0.50 1.8 <0.50 2.1 65
08-12-94 <0.50 <0.50 <0.50 <0.50 <350
MW-5 03-30-94 | 1,300 20 <13 160 7,500
04-25-94 | 1,100 41 130 740 6,500
08-12-94 420 2.9 41 98 4,000
MW-6 03-30-94 | 21,000 8,600 1,700 12,000 63,000
04-25-94 | 22,000 12,000 2,300 16,000 77,000
08-12-94 |.12,000 8,100 2,200 16,000 65,000 ||
MW-7 03-30-94 | 7,200 2,400 1,600 11,000 43,000
04-25-94 | 3,900 1,000 940 6,900 30,000
|| 08-12-94 | 3,800 1,400 1,300 7,500 30,000
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TABLE 3

HISTORIAL GROUND WATER ELEVATION DATA
Beacon Service Station #604
1619 West First Street, Livermore, California

. Mouitoring Top of Riser Depth of Water Ground Water Physical

o Well Date (feet) {feet) Elevation (feet) Observation |

MW-1 06-01-93 100.00 37.50 62.50 No Product

06-22-93 38.46 61.54 Neo Product

10-06-93 42,22 57.78 No Product

01-13-94 34.52 65.48 No Product

03-30-94 31.93 68.07 No Product

04-25-94 33.49 66.51 No Product

08-12-94 41.03 58.97 No Product

MW-2 06-01-93 98.68 38.02 60.66 No Product

06-22-93 39.07 59.61 No Product

10-06-93 43.72 54.96 No Product

01-13-94 35.85 62.83 No Product

03-30-94 32.82 65.86 No Product

04-25-94 34.76 63.92 No Product

08-12-94 44.33 54.35 No Product

MW-3 06-01-93 97.08 36.18 61.90 No Product

06-22-93 37.11 61.97 No Product

10-06-93 41.15 55.93 No Product

01-13-94 33.95 63.13 No Product

03-30-94 30.97 66.11 No Product

04-25-94 32.46 64.62 No Product

08-12-94 41.72 55.36 No Product

MW-4 03-30-94 99.35 31.56 67.79 No Product

04-25-94 32.73 66.62 No Product

08-12-94 41.61 57.74 No Product

MW-5 03-30-94 98.37 32.07 66.30 No Product

04-25-94 33.65 64.72 No Product

08-12-94 42.73 55.64 No Product

MW-6 03-30-94 97.62 33.38 64.24 No Product

04-25-94 35.49 62.13 No Product

08-12-94 45.14 52.48 No Product

MW-7 03-30-94 98.03 31.98 66.035 No Product

04-25-94 33.56 64.47 No Product

08-12-94 43.35 54.68 No Product

Note: Monitoring well casing elevations were surveyed relative to an arbitrary bench mark at the top

of the casing of monitoring well MW-1 with an assumed elevation of 100.00 feet.
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TABLE 5

SOIL SAMPLE ANALYTICAL RESULTS
Beacon Service Station #604 - March 1994
(concentrations in milligrams per kilogram)

Bering | Sample ‘Date . Depth (feet Total
Na. No. | Sampled | below grade) | Benzene | Toluene | Ethylbenzene | Xylenes | TPHg' "
MW-4 | MW4-6 | 03-30-94 30 <0.0050 | <0.0050 <0.0050 | <0.0050 | <1.0
I MW4-7 35 <0.0050 | <0.0050 <0.0050 | <0.0050 | <10 |
MW-5 MW5-6 | 03-29-94 30 <(.0050 | <0.0050 <0.0050 | <0.0050 | <1.0
I MWS5-7 35 | <0.0050 | <0.0050 <0.0050 | <0.0050 | <1.0
MW-6 MW6-6 | 03-29-94 30 0.65 1.7 0.72 4.6 42
MW6-7 35 0.061 0.16 0.094 0.55 3.7
MW-7 MW7-4 | 03-30-94 20 <0.0050 | <0.0050 <0.0050 | <0.0050 | <1.0
MW7-7 35 0.016 0.013 0.025 0.048 49
MW7-8 40 0.064 0.029 0.065 0.39 8.8

*TPHg = total petroleum hydrocarbons as gasoline.
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l TABLE 6
l HYDROPUNCH® BORINGS, JULY 1994
SOIL SAMPLE ANALYTICAL RESULTS
Beacon Service Station #604
1619 West First Street, Livermore, CA
I (concentrations in milligrams per kilogram)
I Boring Sample Date . [‘:‘_':jbeptll‘;_:'(feet‘:; LR, R PO i Tﬂtal [
No. No. Sampled |- below grade) Benzene | Toluens | Ethylbenzene | - Xylenes | ~TPHg
I HP-1 HP1-4 (407 | 07-07-94 40 0.012 0.0072 0.011 0.12 5.2
HP-2 HP24 07-08-94 40 <0.0050 | <0.0050 <0.0050 0.040 <1.0
l HP-3 HP3-4 07-08-94 40 <0.005¢ | «0.0050 <0.0050 <0.0050 1.9%
*TPHg = total petroleum hydrocarbons as gasoline.
' *Laboratory report states "Product is not typical gasoline.”
— —
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TABLE 7

HYDROPUNCH® GROUND WATER SAMPLE
ANALYTICAL RESULTS - July 1994
Beacon Service Station #604
1619 West First Street, Livermore, CA
concentrations in micrograms per liter (ug/l)

Boring/Sample Date Total “
Identification Collected | Benzene | Toluene | Ethylbenzene | Xylenes TPHg"
HP-1 07-07-94 | 7,600 560 2,800 19,000 49,000
HP-2 07-08-94 | 250 3.2 20 200 1,800
HP-3 07-08-94 <0.50 0.50 0.64 4.0 370
TPHg = total petroleum hydrocarbons as gasoline.

-

il gmg



I
EWaGE
NSPOSAL

QUADRANGLE LOCaTIdn

=1
W

i
.
e Kainl

e

- ". = : . ) & ‘ s
= 'L.“ A iyl syl

-
55

=

LN

rg16) 93g-"55C

L TS L. oN MAP
S~ TTATIN pBDd
. §'f ATIT TEST STREET
LVERMIST Z3LFORNIA
~.,_I . B e a i .'."J._'I- i__.r :I'i‘fr!f = . -.I, e pbanm . . :er e
e e a4 LME = - I:anrsra, Enginesrs 33 Geologists
e { Prapared
=2enivimIiE SO0k FH AL | == zoizan Foothill Farawmg., ‘:"“_'Te‘ 1
- les F2ygan Raviewed | £ Terazg Hillg, Califormec 95762
|




SOUTH P STREET

FIRST STREET

/ DRWVEWAY DIRIVEWAY
4 !
!
|
At ! N{JF:‘TH
a ! N
!
PUMP |
—
ISLANDS |
|
__________ P :
(™ B,000 GAL |
PREMILIM D
= LINLEADED | 2
a L
§ B.000 GAL. | &
& UNLEADED PLLS =
5| lee——— -
| T i sk b 3 Rk — s =t | i O
10,000 GAL | .~
UNLEADED | | &
A ——
‘ ' |
I
TELEPHOMNE l
BOOTH : 0 20 40
BUILDING | . —
Approximate Scale
i | (in feet)
i 1 .
— 7 e APPSR | | — FIGURE 2
D WASTE SITE MAP AND UST's PRIOR TO 11/92
BEACON STATION #6604
LOCATION 1619 WEST FIRST STREET
LWERMORE, CALIFORMIA
HOUSE Pelrct B, forow Acton » Mickelson ¢ van Dam, Inc.
1902407 | cca

Consulting Scienlists, Engineers, and Geologists

JFile Ho Preparad
IROZSM oD 4511 Golden Foothill Parkway, #1
Reviawad El Dorado Hills, California 95762

Fevisian
0

(916) 939-7550




FIRST STREET

( / DRIVEWAY DRIVEWAY
- I
|
I
CANDEN i LEGEND
E : 0 S0IL SAMPLE LOCATION
n PRODUCT 7, PRODUCT £~ I
% LINE 42 | @ LNE f2 [ © i
5 PRODUCT |  fee PUMP i NORTH
2 LINE #2 | @ ISLANDS ® !
0. < PRODUCT
E- PRODGUCT LN §2 |
T & LINE §2 \®) -, :
— [T 8000 GAL ) |
M WEST P PREMIUM SLEAST I w
| UNLEADED 177 =
O P A s I 5
B | west b s e e |t
PO O | &
' 10,000 GAL. : 8
WEﬂT ,.I UHLEADED EﬂET I [
|'. [ ol
=
® souTHWEST 4 \ ) |
|
TELEPHONE :
BOOTH |
BUILDING | 9 20 40
: Approximate Scale
r——1 | (in feet)
L |
T e et S . FIGURE 3
& T TANK REPLACEMENT SOIL SAMPLE LOCATION MAP
LOCATION BEACON STATION #8604
1619 WEST FIRST STREET
LIVERMORE, CALIFORMIA
HOUSE P'cf:;;:; Dr:":: Acton » Mickelson « van Dam, Inc.
lFie W - F'n:lpured Consulling Scienlists, Engineers, and Geolagists
|RO3SSLM (Vo] 4511 Golden Foothill PﬂrkWGy, #1

Fowision Reviewed El Dorado Hills, Colifornia 95762
= (916) 939-7550




| @ Mh-6 L SUW—5
FIRST STREET
MW—4
‘ p— T [/ oeneway @
L (@ uwuﬂfl
g LCJ):J P2 S |
E = 5 r
: W -2 |
B i < he— y |
o a :
gl |
T A TN N '
D = | !F!_ ] W_a /D
O B4 L g cadi2ad - iz
w VW—1 ]
B}
BURLDING |
Mw—‘lt —
=TT o wes = _1
et
A
NORTH
A
0 40 80
[(— o, T
Approximate Scale
LEGEND (in feet)
VW—3 -
VADOSE WELL LOCATION
®  AND NIMBER FIGURE 4
MW=3 SITE MAP
MONITOR! WELL
-l R e BEACON STATION #604
1619 WEST FIRST STREET
B=4' SOIL BORING LOCATION E= RMORE, CALIFORMIA
AND NUMBER 19::4:: D‘"’:;a Acton » Mickelson » van Dam, Inc.
—.-— PROPERTY BOUNDARY |oozeor LS8 Consuiting Sciontats, Enginsers, and Geclogiets
IRO4SM TAD 4511 Golden Foothill Parkway, Suite 1
Fevislon Reviewed El Dorado Hills, California 95762
I (916) 939-7550




BUILDING I ] BUILDING
0 HP-2
o
HP—3
ARCADE SHOPPING CENTER
H»::
PARKING
BUILDING
MW~ 1
1]
PARKING
BUILDING
MW—6
FIRST STREET

) [ —

=

<T.

%

-

=

L

o

SOUTH Q STREET

'——
(|
L
o
|._.
72!
a.
T
|_._-
-
QO
W
MW—5
X -
MwW=—2 MW-3
(@ @/
|
0 0]
i 1 s |
Y o i q
g il
g |
MW=—1 _.iﬁ
1

4

2
LEGEND
VWC;:’ VADOSE WELL LOCATION
AND MUMBER
M“§3 MONITORING WELL LOCATION
AND NUMBER

MW=1 \IONITORING WELL LOCATION AND

O NUMBER (INSTALLED BY OTHERS)

834 SOIL BORING LOCATION

AND MUMBER
HYDROPUNCH LOCATION AMDG NUMBER

.-— EROPERTY BOUNDARY

// AREA OF INVESTIGATION

8] 753 1530
——
Approximate Scale
(in feet)

FIGURE 5

HYDROPUNCH SAMPLING LOCATIONS

BEACOMN STATION ga04
1819 WEST FIRST STREET
LWVERMORE, CALIFORMNIA

[Froject Mo,
1902407

[rown
cce

Acton + Mickelson ¢ van Dam, Inc.
Consulting Scientists, Engineers, and Ceclogists

File Mo.
IFDSSSLM

Freparad
DD

4511 Golden Foothill Parkway, #1

Ravision
0

Raviewed

£l Dorado Hills, Caolifornia 95762
(316) 939-7550




@ MW-6 ) " B @MW—
/
]
!
!
/
!
/ FIRST STREET
!
!
!
!
/ MW—4
'| . f%’ DRVEWAY 7 ormvewar - ]
Ll =
€ |
< o
E —
?‘w_ = | woae
- a
A h\"“*I E
5\\""-\ LETES - BEN EFY R H
o E.:l'*-
NORTH
A
0 40 80
e
Approximate Scale
LEGEND (in feet)
> VADOSE WELL LOCATION FIGURE 6
AND NUMBER
MW>3 MONITORING WELL LOCATION CROSSBS\%%ZI%?M%%C:;EN MAP
AND NEMEER 1619 WEST FIRST STREET
B4 SOIL BORING LOCATION i LIVERMORE, CALIFORNIA
AND NUMBER JFrajct B, (Do Acton = Mickelson ¢ van Dam, Inc.
—..— PROPERTY BOUNDARY IF::E::IM Fr'n:;.;d Consuiting Scientists, Engineers, and Geologists
IROBFD TAD 4511 Golden Foothill Parkway, Suite 1
Ravision Reviewsd £l Dorado Hiils, Califomia 85762
(916) 932-7550




<0.0050/<1.0 oA

RS
I{I[f

0.016/4.9

0.064/8.8

RAGE

UNDERGROUND STOQ
TANK. BASIN

DISPENSER
ISLAND

11
]
=

1

[ ¢]

P

I
g

SOUTH
P STREET B—4 VW—1 ViW=3
ASPHALT AND OAD BASE — 3
I
sl 4\‘ GC
e
oy
<0.0050/<1.0 7w <0.0050/<1.0
/:"— i CL
f/,/ ¥
<0.050/16 AN - 0.017/<1.0

fFr

PN

L™ Y

P

a 17/(1%9 r

-
-
-

__--1——“’0’.073/55/
Q

—
/
/
i

3

R

%

L A
A

AN

N
e

o

‘-.-

i
i )

———01-C

—
<0.0050/<1.0
GC
<Q.0050/<1.0
= e

L]
=
o |
s
i T
- "
0.
MW=1 AW —4
BT - T T |
M
GC
GW
cL
<0.0050/<1.0 4 CL e
oW

<0.0050/<1 (; |

<0.0050/<1.0

THHY

7]
1l

HHHHHHHER

<0.0050,/< 1.0 g8 3C

<2.0050/<1.0 %
g W
%

LEGEND
=4 WATER LEVEL ON B/12/94
z WATER LEVEL ON 3/30/94

<0.0050/<1.0 BENZENE/TPHg

COMCENTRATION IN MILLIGRAMS PER KILOGRAM
SAMPLED INTERWAL
SCREENED INTERVAL

CONDUCTOR CASING

BENTOMITE BACKFILL

[ ]

0 40

Approximate Scale
Measured In Feet

(Vertical Exaggeration: 4X )

FIGURE 7

GEOLOGIC CROSS SECTION A-A
BEACON STATION #604
1618 WEST FIRST STREET
LIVERMORE, CALIFORNIA

fProject No. | D+ :
r?::z‘; ::: Acton = Mickaison « wvan Dam, Inc.
File Mo Praparad Consulting Scientists, Enginesrs, and Geologists

l IROTYSEC | OvD 4511 Golden Foothill Parkway, #1
Revision | Reviewed El Dorads Hills, California 95762
0 (916) 939-7550




g
2
=
i
a
-
2Z
SQUTH Eg
2
=5
SE wW-2

MwW=1 YW—1

Lt

=
' s
' &
= —

I
ao_ w
%m %
oja- [« 4
T

NORTH

MW=35

FORMER UNDERGROUND
STORAGE TANK LOCATION

p—— ra

<0.0050/<1.0 J eL/
/

<0.0050/<1.0 o
: 4

_,L
Rt [ J

0.029/<1 1.8/340

wf?

P T

ASPHALT AMD ROAD SASE

ik

|

FHTH

I!llll[[

CM

GW

()
-

<0.0050,/<1.0

<0.0050/<1.0

<0.0050,/<1.0

WATER LEVEL ON 8/12/94
WATER LEVEL ON 3/30/94

BENZENE/TPHg
CONCENTRATION N MILLIGRAMS PER KILOGRAM

SAMPLED INTERVAL
SCREENED INTERVAL

CONDUCTOR CASING

BENTONITE BACKFILL

10

0 40

Approximate Scale
Measured In Feet

(Vertical Exaggeratian: 4x )

FIGURE 8

GEOLOGIC CROSS SECTION B8-B°
BEACON STATION #8804
16819 WEST FIRST STREET
LIVERMORE, CALIFORMIA

Projct e | droen Acton « Mickelson « van Dam, 'rc.
- Lol L L Consulting Scientists, Enginesrs, and Geologists
[File No Prepored
moavses | ovo 4511 Golden Foothill Parkway, =1
Ravision Raviawed El Dorade Hills, California 957352
[ (316) 338-7550




@ MW-E \ DNW-
(52.48) / / i (55.64)
s | N
-
- b
_™ K I| \ \ \- |
4 rd ; | \ s
Py ! = " “ |
Pl / \  FIRST "STREET ! 1
_ 350 / \ | f
. — — P / \ II|. . |I JI |I
Yl | \ | | 'I /
o moe0 | l \ IJ | :I MW—4
- \ — ( DRnveway | |/ DRnvewar N | P N ]
L] (54*3‘)_ [ (55.36) @) /‘ 7T (5774
= L] Bl | ,-* W3 / // J
= - ——" - e
: o = ’L - VAV
2 e w2 — il <" 0y
-] 5300 T - -*T T P s
__|-{(5%.68) — - ’-E il ~
_—1 -
e [
- T
/56' O
N
. -
5%
5790
NCE;TH
LEGEND
0 40 80
WW=3 \\00SE WELL LOCATION a
®  AND NUMBER Appr?:mute )Scale
in feet
M3 MONITORING WELL LOCATION
AND NUMBER -
B4 SOIL BORING LOCATION FIGURE 9
AND NUMBER GROUND WATER TABLE CONTOUR MAP (08/12/94)
— --— PROPERTY BOUNDARY BEACON STATION #604
1619 WEST FIRST STREET
(66.05) GROUND WATER ELEVATION (FEET) UVERMORE, CALIFORNIA
 GROUND WATER ELEVATION CONTOUR riweject ey | Drown Acton » Mickelson < van Dom, Inc.
50 WITH INFERRED DIRECTION OF 19024.04 | LMC | oautting Sclentists, Engineers, and Geologints
. FLOW {Flla Ha. Prapored . .
- OMBAWTCS REG 4511 Golden Foothill Parkway, Suite 1
Ravislon Raviawed El Dorado Hillg, Califomia 95762
(916) 939-7550




@ Mw-5
[12.000]

Reataurant

V-3

MW—3
&

LEGEND

VADOSE WELL LOCATION
AND NUMBER

MONITORING WELL LOCATION
AND NUMBER

SOIL BORING LOCATION
AND NUMBER

PROPERTY BOUNDARY

BENZENE CONCENTRATION IN
MICROGRAMS PER/UTER

BENZENE ISOCONCENTRATION

~ "~ CONTOUR IN MICROGRAMS PER/LITER

NO&TH
0 40 80
e e =
Approximate Scale
(in feet)
FIGURE 10_

INFERRED DISTRIBUTION QOF BENZENE

IN GROUND WATER (08/12/94)

BEACON STATION #604
1619 WEST FIRST STREET

LIVERMORE, CALIFORMIA

Drown
cce

Project Mo,
IF;'BGZLM
& Mo,

QMBHCDA

Prepared
RCG

rq\ﬁﬂnn

Raviewed

Acton s Mickelson e van Dam, Inc.
Consulting Sclentists, Englneers, and Gaclogists

4511 Goiden Foothill Parkwoy, Suite 1
El Dorado Hills, California
(916) 939-7550

95762




BUILDING

EuﬁIMQE

O HP-2
[250]

HP~3
[<0.50]

]

e
7

|
L

BUILDING \

PARKING

ARC%PH SHOPPING CENTER

._....--"

Vi
4

HP—1
[7,600]

{ PARKING

_.._,,.-"'

MW —5

~“\ @

[t2.008] |

P

FIRST STREET

/,

SOUTH Q STREET

v

RES;AURANT

-~ 7
-

F -~
_ 7 _ 7 SOUTH P STREET

pd

MW=7
[E.EQ:J]
.

e

il

—

MW=
350
)

S

[550]

4

LEGEMD
VADGSE WELL LOCATION
AND MUMBER

MONITCRING WELL LOCATION
AND MUMBER

MOMTCRING WELL LOCATION AND
NUMBER (INSTALLED BY OTHERS)

SOIL 2CRING LOCATION
AND NUMBER

HYCRCPUNCH LOCATION AND NUMBER

FROFZATY BOUNDARY
AREA OF INVESTIGATION

BEMZIZHNE CONCENTRATION
IN MICRCGRAMS PER LITER

0 75 150

- r
Approximate Scale
(in feet)

INFERRED DISTRIBUTION OF
IN GROUND WATER,

BEACON STATICN

1619

11
DISSOLVED BENZENEZ
JULY &}HGUST 1994

WEST SiRST STREET

FIGURE

LIVERMORE, CALIFORNIA

Frojact No.
1902407

Drown
cCcB

[File Mo
IRBMICOE

Prepared

[Revision
Q

Roviawad

Acton « Mickelson ¢ van Dam. lnc.
Ceonsulting Scientists, Engineers, and Geclogists

4511 Golden Foothill Parkway, #1
El Dorade Hills, California

95762
(916) 939~7550




I @ MW-5 J L SMW—5
MW—4
l D © I/ oavewsr Y [/ omnewsy N[ 2
) 2|
= L) MW—2 i
£ o ‘ CANOPY |
l 7] [ | -
'ﬁ m :VW—Z | l
@ | O
e PLIMP
2 VW5 (SLANDS™] ‘ |
Q. YW—i (D 6] | |
T - - | |
I Il.ﬁ'ﬂ—ﬁi‘Dl:: - ——
l.._.. | | g |£_3—‘I - \\ PO T AT l
D 1gﬂg | o 4
O B=4 :hbl-—- =1 = — Lom u waree
A W= 1 VW= ' (I |
] TN
l i BUILDING | |
MW=1
: ==
— _ — | —
PROPOSED ABOVEGROUND __ | |/
I TREATMENT SYSTEM LOCATION
HOUSE A
l NORTH
1]
l 0 40 80
LEGEND ===
Approximate Scale
l VW-4 pROPOSED VARPOR (in feet)
©  EXTRACTION WELL
I VWO‘3 VADOSE WELL LOCATION FIGURE 12
e R g N
MW—3 X ICN WELL LOCA MA
MONITORING WELL
- A LOCATION BEACON STATION #604
I 1619 WEST FIRST STREET
B34 SOIL BORING LOCATION _ SO e Bt
AN NEMIBER T’rnmz No. | Drawn Acton » Mickelson « van Dam, Inc.
19024.07 g Consulting Scientists, Engineers, and Geologists
I — — PROPERTY BOUNDARY Fiie No Prepored '
(RIZWLM DV 4511 Golden Foothill Parkway, Suite 1
Revizion | Revewed £l Dorado Hills, Cglifornic 93762
I | (916) 939-7550




APPENDIX A
SOIL BORING LOGS




icton e Mickelson « van Dom, Inc.

Consulting Scientists, Engineers, and Geologists

Log of Soil Boring MW-1

H + Bagton 604
LO CGfIOI"I- 1;19 W, Firat Sireald

Livermors, CA.

Project No.
19024.01

Drilling Company:  Turnsr Explorafion
Dritler: Mike Borr
Drilling and Sampling Methods:

BK—81 H34 Cellfornla Moditied
split-3poon samplar

Casing Elevation: 100.00 feet OVM/OVA  nu D vith 1.2 &¥ probe
Drilling Time Date
Start 05-27=-93 13:14
Finish _ 05-27-93 15:15
Completion Depih: 54 feet Water Depth| ™" [ SrE R
-C’_:‘E Logged by: H. Hansen i s ; = ég
-— = 8 [} 2y
o O |s Checked by: T ~| & & ERE
O @ QA Ul ul n O?
DH_ E - - ; _g .E E 'U;
—s Description 2| 2| Comments| 3|32
O | 12 Ireh bors concrate
] CLAYEY GRAYEL
—{ Olive brewn, 1/2 la 2 Inch gravei,
2 fine Yo coarse—~grained sand, common
— plastic finas, dry (GC)
3 —
4
17 T
5 i 17 | 18] 14 5 0
Is5
5 T
7 -l
8 it
9 ———
40 Ff‘
10 45 18] 12 : 0
0/4
1o
12 1
13
14
15 l: )
16 1 A 5|0
17 1
18
19
18 -
20 moist at 20.5 fest 27 [ 18] 18 A S
28 2
Page 1 0F 3




Acton o Hickelson  van Dom, Ine

Consulting Scienfists, Engineers, and Geologists

Log of Scil Boring MW-1

{conl)

Casing Elevation: 100.00 feet

15024.01

Project No. Location: sescen 604
1619 W. Flrst Strest

Uvarmors, CA.

Driller: uike Barr

split=spogn sampler

Df'i”ing Company: Turnar Explorction

Dritling and Sampling Methods:

BK—-81 HSA Coilfernia Modified

OVM/OVA HMu FID with 10,2 &¥ probe

Drilling | Time Date
Start 05-27-31 r
Finish 05-27-93 | 15:18
Completion Depth: 54 fest Water Depth| it [[CE=Page, e
.~ |3/ Logged by: H. Hansen Erl gl 3 =|ZTE
-—— = El] Sy
O © |6 Checked by: TOJO- Q15| & = [33
D o ) [+ 8 E ]
® E - - 2 .E E. £ ‘D%
O—ls Description o 5/ i|Comments| 2|33
7] m| £ £ e
(continued from abowve)
20 CLAYEY GRAVEL, olive brown,
L 1/2 to X inch grovel, fine- to
coarsa—grolnad sand, common
21 g
—  plestic fines, melst (GC)
22+
SILTY CLAY
23 L brown, sfighty plasfic,
24 rmaisz, (GL)
g k)
25 27 18] 18 = y
28
26 T3
2
28 L CLAYEY GRAVEL
29 L Olive brown, 1/2 to 2 inch gravel
| fine {0 coarss~pgralned sand
common plasile fines, molst {GC) i 14 -
30:5: i 17 | 1818 | *
31 “ EE
-
3217
33+
34
18 T
gs gg 1| 12 x "
6 -
37
38 -+
39
saturated at 40 faat 19 =
40 t
18] 16 = [ 40
41 3
Page 2 OF 3



elon e Hickelson o van Dam, Inc

Consulting Scienlists, Engineers, and Geologists

Log of Soil Boring MW-1

(cont)

Cosing Elevation: 100.00 fest

Completion Depth: 54 feet

= - + Begton ED4
Project No. | Location: e St L o

19024.01 Uvermora, CA.

D””lﬂg Compcny: Turner Exploration
Driller: Hike Barr
Drilling and Sampling Methods:

EK—81 HSA Collfornla Modlfled
split—apoen sempler

OVM /OVA Hnu P10 with 10.2 eV Prabs
Drilling Time Date

Start 05-27-93 13:10

Bk 05-27-93 15:15

Initial Cornplation
Water Depth 8.1 Pas

Logged by: H. Hansen

Paaint

o Checked by: "DuT

feet
Sample inl.

L
Q
[ R

Description

BORING /
WELL
Inchea Driven
Sample #
Flald OVM/OVA
Reading (ppm)

DETAIL
Blows/6 in

o
(o)
! Comments

Graphic

Inches Racov'd

(continued from abova)

40 CLAYZY GRAVEL, ollve brown,
1/2 to 2 Ineh grovel, fine— la

41 cocrze—grained sand, sommon plasiic
fines, saturated (GC}

42
43
44
45
45
47
48
49
50
51

52
53
54

Il

111

15

AR AT

|

150

=
n
NWi-10

s

50

o
L]
-1

53
56
57
58
59

60
61

Boring terminated gt 55 feef

SEENEENENEEE  SEEEEE  EE

Poge 3 OF 3




. 1 + Beceon 604
A | M- k l D | Pmol:f:) No. | Location: Jees St siaet
19 01 Uvermoare, CA.
(100 o MICKEISON e ¥QN UAM, NG, o
Consulting Scienfists, Engineers, and Geologists Crilling Company:  Tumer Explostion
Driller: Mike Barr
Log of Soil Boring MW—Z Drilling and Sampling Methods:
BK=81 HSA Callfornic Modiflad
aplit—sponsn sampler
Casing Elevation: 98.68 feet OVM/OVA HNu PID with 10.2 eV probe
Drilling Time Date
Start 05-27-93 a7:00
Finish 05-27-93 09:00
Completion Depth: 54 feet Water Depth| 'mte! c"’“ps';*_i;; toli
. Logged by: H. Honsen Ao N = el 3 == | S
gt e O | o] 28 o (RA
Q%gChecked by: "W Q-—D-,Z—JE\“L': B
T
(D-o»--E" j j DO|%dE3:: Ez-_-g
O s D + — ol 5 & oo
2 escription O_chgoag_gCOmmenfs|m Ze
j | [ [ ] |
O Concrate
i CLAYEY GRAVEL
- Oiiva brawn, 1/2 te 2 Inch gravel,
2 fine to coqrse—gralned sand,
- commoan plastic fines, skighty
3 maist, (GC)
4
2 T
5 3 1212 ’;" e
6
I
7 *F'
8 “ll___'
9 Jinyg g ~
7 18|14 &~ |o
10 10 3
11 7
—
12 T
135
14
K n i
16 m e
17
18 SILTY CLAY
l— brown, moderaiely plastic, ) 51.
19+ mee @ =
20 K 22| 18|18 a 12
s 24 £
o
Poge 1 OF 3



Project No.
19024.01

- » Begeon BO4
LOCGflon' 1619 W. First Straet

Livermaors, CA.

Acton  Hickelson e von Dam, Inc.

Consulting Scientists, Engineers, and Geologists

Log of Soil Boring MW-2

{cont}

Drilll'ng Compony: Turner Exploration
Drillar: Wike Barr

Drilling and Sampling Methods:

BK=81 HSA Callforniac Medifled
split-spaen sampler

Casing Elevation: 9B8.68 feet

OVM/OVA HNu PID with 10.2 ¥ prabe

Drilling Time Date
Start p5-27-93 07:00
Finish 05-27-23 09:0¢
Completion Depth: 54 feet Water Depth| """ T
c|E Logged by: H. Hansen -El 5 ; =5 g:E:
— |- W 2 8 ey
o © e Checked by: Tt ~| & 2 Z |35
o |l al ol o —AERs
Q. E " . b ::: i = -3
O—ls Description 2| % E Comments| 3|53
wn M| = =] e O
{continued frcm obove) |
20 SILTY CLAY, brown, moderately plastis,
2 —  malst (CL)
1
22
23 H
24 . "
25 CLAYEY GRAVEL 19 | 18] 15 g%
olive brown, 1/2 lo  inch gravel 24
25 fina to codrsa—grainad sand
-— common plastic fines,
2;-" very maist, {GC) J
= |
|
28
29 28 <
30 32(18] 18 g 178
41
=
32+
33+
34 ~
12| 12 & |
35 z
36
37 T
38 |
39 saturated at 33.5 faet 24 L]
40 32018 14 é 400
32
41
Pgge 2 of 3



Acton o Hickelson  van Dom, Inc,

Consulting Scientists, Engineers, and Geologists

Log of Soil Boring MW—2

. ‘on: B 504
Project No. Location: 1610 ¥, Firat Streat
19024.01 Liverrnors, CA

Drllllng Compﬂny: Turner Exploration
Driller: Mike Barr

Drilling and Sampling Methods:

(cont) E;;;i!‘rp:o!:.&mi‘apl:::rnla Mod!tlad
Cosing Elevation: S8.68 feet OVM/OVA HNu PID with 10.2 &Y proba
Drilling Time Date
Start 05-27-93 07:00
Finish 05-27-23 09:00
Completion Depth: 54 feet Water Depth| 'mifie e 5 taal
o Logged by: H. Hansen = g ; = g'g
E_E ; Checked by: DV :'S. % % = %‘?
D:’E‘ Description éf;f;Commen’rsElEE
| Sa5er aRaveL, ative brown, 1/2 to 1 |
40 TTinch gravel, flne= to coorse'—g{einad sand,
41 _Ir_-'l_common plastle fines, aaturgted (GC)
oy
43 1T
441 -
45 B Srown, medertay ploste i) 1 g | 00
saturatad, (CL)
46 L
47 *H‘
48 _l_|_
49 1T
50 E | 7 3|20
a1 - b
S52 —l:‘
53 1T =
54 - 18] 12 E’ i1
55 | Total depth 55 fest.
26 17
ST 1T
98 17
99 17
60 T
61 ~
Page 3 OF 3



. H « Heq 604
A ’ M' k , D , P;;C:ECL1N°' Location: 345, "t sreat
24, Livarmore, CA.
clon e Mickelson e van Dam, Inc. | =
Consulting Scientists, Engineers, and Geologists Drilling Company:  Tumner Explaration
Driller: wike Barr
Log of Soil Boring MW—-3 Drilling and Sampling Methods:
BK~Bt HSA Caollfornlo Mgdifled
aplit~spoon sampler
Casing Elevation: 99.08 feet OVM/OVA HNu PID with 10.2 &V proba
Drilling Time Date
Start 05-28-93 12:30
Finish 05-28-33 15:3¢
Completion Depth: 54 feet Water Depth| ! COMETE taat
o~ < Logged by: H. Hansen ° ‘c} £ < ; S §'§
- == L Z| @ =~
0 O |of Checked by: DO o |z _ 35 E b
[e}) ¢ [ =5 ot = Y owow 2 g
ol Descripti 291254 2 §4lc | 5|23
g e IpPTIomN o | g 2| Comments| 3 |=¢
0 Concrste /roadbose e
i CLAYEY GRAVEL
== Olive brown, 1/2 to 2 inch gravsl,
2 fine {o cograe—grained sand,
—  commen pleslic fines, moist, (GC)
5 ————
411 1
: 18 17 "T‘ 1]
5 " 2
5 dom
71
&8 T = G
9 2
e ~
10 = sl 24| 18] 18 2 | o
s 32 3
£ B i
12 + %
13 1
=
14 N |
| [
15 2 s |10 -
= S0 12 *le
16 177 == -
17 17 ===
18
SILTY CLAY
1 g brown, meoderately plastic,
iat, {CL — 253 18 -
20 moish (€0 = CL = 1 24| 18] 8 %o
s 22 4
Poge 1 of 3



elon  Nickelson « van Dam, nc,

Consulting Scientists, Engineers, and Geologists

Log of Soil Boring MW~—3

Project No.
19024.01

LOCGﬁC)n: Beocon £04
1819 W. First Strast

Livermere, CA.

Drilling Company:

Driller: Miks Barr

Turner Explorction

Drilling and Sampling Methods:

(cont) BK=B81 HSA California Modlfled
1plil-spoan sompler
Casing Elevation: 99,08 feet OVM/OVA HNu PID with 10.2 sV probe
Drilling Time Date
Start 05-28-83 12:30
Finish 05-28~53 I 15:30
Completion Depth: 54 feet Water Depth| " e s
..C’_:__‘\E Logged by: H. Hansen i g ; == ::{E
- T T &
a U |e| Checked by: "DD- ~| & = %_ 2]
Q C o ; n| = £ & g
—E - - Z| =2 o3
O—ls Description 2| 2|8 Comments| 3|28
(comtinuad from obaove)
20 SILTY CLAY, brown, moderataiy
— plastie, molst (CL}
21
22 T
23 1T
24 -
! 22 1
25 -EI— 28 (18] 11 | °
| 2 29
26 B~
27+
28
29
= =
30 & . .
= 19 | 18| 1§ = |0
31 = 21 3
32+
33
34
=
35 E 37 (18] n O
CLAYEY GRAYEL 47 =
36 ~ 1/2 to 2 inch gravsl, fine to =
=1 coarse=grained aand, commaen
37 plastie fines, saturated {GC)
38
39
40 18] 18 :;; 0
41
Poge 2 of 3



Acton e Wickelson « van Dam, I,

Consulting Scientists, Engineers, and Geologists

Log of Soil Boring MW=3

(cont)

Casing Eievation: 99.08 feet

Completion Depth: 34 feet

Project No. | Location: ?;‘:‘;’"wfo;n, Strosi
19024.01 Livermors, CA.

Drifling Company: Tumer Exploration
Driller: Mke Barr
Drilling and Sampling Methods:

BK—B1 HSA Callfornia Modifled
split-spoon sampler

OVM/OVA HNU PID with 10.2 sV proba

Drilling | Time Date

05-28-93 12:30
Start

Finish 05=-28-83 15:30

Inktlal Compteticn
37.1

1 fesl

Logged by: H. Hansen

Checked by: TDvh-

Depth
(feet)

Sample Int.

Description

Comments

Blows/6 in
fnches Driven
Inches Recov'd

Sample #

Flold OVM/OVA
Reading {ppm)

| | {continued from abova)

A{) ——T CLAYEY GRAVEL, 1/2 to 2 inch gravei,
_J: fine— ta cearse—grgined sand,

41 - commen plastlc flnas, scturoted (GC)

WW3-9

Uw3-10

Baring terminated gt 53 feet

EESEEENERESESEEEESNEEEN . NEEEE . WENEEE

Poge 3 OF 3




, Project No. | Location: Becon et
Acton e Hickelson o van Dom, Inc, |_rsozeo s
Consulting Scientists, Engineers, and Geologists | Drilling Company:  Tumer Explaration
Drlller: Wike Barr
Log of Soil Boring VW-—1 Drilling and Sampling Methods:
BK—81 HSA California Modifled
split=spoon sampler
Casing Elevation: OVM /QOVA HNu FID with 10.2 oV probe
Drilling Time Date
Start 05-27-83 0B:30
Finish 05-27-33 10:30
Completion Depth: 37 feet Water Depth| 'nitia! .
o[£ Logged by: H. Hansen =l e 3 =2
5 © |of Checked by: “DvO- 2 éJi 2 E‘i
22 |E . K E s
g Descripiion 2| 8 & Comments| 3 |22
| |
0 Concrete
1 | | © te 27 fest; condusier casing,
2 ne somples colleciad
3 -
4 -
5 e
E —
? e
8 —_
9 -
10
17
12 T
13 H
14 17
15 17
16 17
W =
18 17
19 17
20 17
Page 10f3



. H » Beacan &04
A ’ M- I( | D , P;’;’g';::nm' Location: Fe Sht sirest
. Llw: re, CA,
(10N e MICKEISON e Yan uam, inc, | e
Consulting Scientists, Engineers, and Geologists Drilling Company:  Tumaer Exploration
Driller: Mike Barr
Log of Soil Boring VW—1 Drilling and Sampling Methods:
{zent) BK=81 HSA Callfornia Modified
splli~apoon 3ampler
Casing Elevation: OVM/QOVA HNu PIO with 10.2 oV probe
Drilling Time Date
Start 05-27-93 08:30
D5=27-93 10:30
Completion Depth: 37 feet tnitial comp:rﬂon
_C{:‘_El Logged by: H. Hansen i ; E = ,%E
o ©|s| Checked by: DR }l | e < |23
D - B z| 8 & E 2=§
OVIE Descr—ipfion %EECommenTsljgg
(continued frem above) |
20 0 to 27 teet; conductor casing, !
— nc samples collected |
21
22 1 |
23 -+ |
24
25 =
26 1
27 L CLAYEY GRAYEL
cllye brown, 1/2 1a 1 inch gravel,
28 | fine lo cogrze=grained sand,
29 cammon plastic {ines, very meist, {GC)
20 "y é 225
31 ~
32
331
34
35 i 18] 16 EI 128
35 -
37 17
38 H
59 Soturoted at 39.5 feet ——————— |
- | 37 -
: | HECEFE
1 =
41 —
Egggéggsaaiia==u

Page 2 of 3



Acton o Hickelson o van Dom, Inc.

Consulting Scientists, Engineers, and Geologists
Log of Soil Boring YW=

(cont)

Casing Elevation:

Completion Depth: 37 feet

Begcon 604

Location: (§5'w. st strest

Livermors, CA.

Project No.
15024.01

Drilling Compqny; Turnser Exploration
Driller; Jike Barr
Drilling and Sampling Methods:

BK=81 HSA California Wodiflad
sollii-spoon samplar

OVM/OVA HNu PID with 10.2 a¥ probe

Drilling | Time Daie
Stari | 05-27-95 08:30
Finish | os-27-33 10:30

Water Degth| gt l%mp'f‘;i;cn

E::-E- Logged by: H. Honsen 51 _E g |T g—g
%3,’ 2 Checked by: Dy N a m IE EE
Q:’E Description gf;f;Commen‘.‘sl,ﬁég
{coniinued from acbove)
40 T vavels fimac to coorse-grainad
41 __q_sand. commaen plostic fines, saturoted (GC) . .
42 -I:’— .‘
43 T |
44 L 19 i
45 22 | 18] 18 F | 300
— t8
46 17
47 1
48 15 |
- i 2 | | =
50T Boring terminated i 50 fae! IENEIR . % 459|
51 17 |
52 |
53 1
54 17 |
55 1 } |
56 T
57 17
58 1 | .
59 1 |
60 1
61
Pags 3 OF 3



A ][ M, k | D l Pro]ﬁect No. | Location: st B8 @ et
18024.01 Uvermare, CA.
(10N e MICKEISON e ¥ON Lam, INE. |2 =
Consulting Scienfisls, Engineers, and Geologisis Drilling Company: fumar Exploration
Criller: Miks Barr
Log of Soil Boring VW—2 |Drilling and Sempling Methods:
BK~81 HSA Callfornla Modiflad
splii=apoon samplar
Casing Elevation: OVM/QOVA Huu FID with 10.2 oV probe
Drilling Time Date
Start 05-28-93 0a:45
Cinmig= 05-27-93 09:45
Completion Depth: 37 feet Waier Depth| ! .comﬂ;:i“
_r:/‘*fc: Logged by: H. Hensen g > = 5 .; = %E
-— - == a1 w| 2 o ™o
o O o Checked by: "DJT- TN R I - - EN
022 ool Z2nl 5l €[5
- - Lol == n T
O—isl Description 1 xza 2 %% Comments| B (=8
431 (_'J Cﬂ| = = Ve
D | | Concrete . —
{ S CLAYEY GRAVEL e
=i glive brown, 1/Z to 2 Inch gravel, o
2 fins o coorse—grained sand
~— common plasfic fines, slightyly =
3 moist, (GC)
4 —_— 1 -
. ie | 18] 17 0
5 24 8
6 H 5 2
77 .
|:‘ Tl
8 ‘F' =
g g i Q) par——r -
=7 2 25 | 12] 9 Tl ¢
10 : 35 g
I
12 T g :
13
141 ]
49 [12]8 Ll e
15 i =
16 —
17 T
18 1
19
20 3
15| to w| 0
il 22 2
Page 1 of 2




A i , Project No.| Location: §ae s "t sireet
18024.01 Uvermare, CA.
clon e Hickelson » van Dam, Inc '
) "=
Consulting Scientists, Engineers, and Geologists | Brilling Company:  Tumer Explorafion
Dritler: uike Barr
Log of Soil Boring VW-=2 Drilling and Saempling Methods:
(conl) BK-B1 HSA Callfornla Modifled
aplli-spoon sampler
Casing Elevation: OVM/OVA HNu PID with 10.2 &V probe
Crilling | Time Date
Start 05—-28-93 0B:45
Finish 05-27-33 05:45
Completion Depth: 37 feet Water Depth| '"te! Comaeho"
:"""\E Legged by: H. Hansen £ : :E -.___.._!g-—gj
- | n ~
"5_-'0—3 ol Checked by: DV L5 éE E_?E‘:
w
S< |8 R JEE £[o§
g Description =| ¥ | Comments| 3 =2
(continuad frem aobavs)
20 CLAYEY GRAVEL, collve brown, 1/2 to 2 Inch
graval, flne— to coarse—graolnad sand,
21 _! _lcommon plastic fines, slightly moist {GC)
|
22 SILTY CLAY
1 brawn, modarately plastic
73 - meist, (CL)
24
n
25 CLAYEY GRAVEL ol 2 EI
25 1/2 te 2 Inch gravel, 5 f225
fine to coarse~grainad aand,
2? | | ecomman plostle fires, (6e) | -
28 -__] _:; s
29 1T -
| 1 Refcined for T
SD = h—p : ; 1% 18] E |chemisel anclyafs, ; —
— >
3115 ==
32 = g
53 ==
34+ = :
. r~
35 - )
25 == Z |a7s
— ===
3? b borlng farminated at I7 feat
38 1
39 H
40 T
41
Fage 2 of 2



A t Mn k ’ D | Pr?gig;:g:'Jo' LOCG“O“: ?;:;m:l'.s?"‘:‘rst Siras
. Uvermars, CA
cion e Wickelson o von Dam, I
Consulting Scienlists, Engineers, and Geologists Drilling Company:  Tumer Explaration
Driller: Wike Barr
Log of Soil Boring YW—J [0riling and Sampling Methods:
BK =81 HSA Callfornla Woditiad
splii—spoen sampler
Casing Elevation: OVM/OVA HNu PID with 10.2 a¥ prabe
Drilling Time Date
S tart 06-01-93 D8:40
Finish Q6=01-93 99:30
Completion Depth: 36 feet Water Depth| ‘"' ComPl A
; : O c ° = | <
..C*:'_‘E Logged by: H. Hansen = \8 Ny ; g 3 N éé
A O [of Checked by: oD~ 0 .lZ_ 2N 3& R
o P |a o 8’ e ;E ;‘ wl » E- sg‘
= |E . - o ww 2 = . e
O—gl Description |54 m?ﬂ%EHECommemsu’i’,EE
| I | ] |
G L Concrele
{4 cuavey cRrave
— olive brown, 1/2 lo 2 [nch graval, =
2 fins to coarse—~grained aand,
- commoen plastie flnas, molst, (GC)
3 (—
4- — Pt 12 —
== 12| 1E |18 o |2
< i : 14 g
6 :
il
8 J— =3
g —+
Fl 13 o
10 === 17 | 16| 18 .E', 0
1 1 i 22
12 1
13
. won 28 =
15:!: R g0
16 8 =
17 5 ==
-l E == SILTY CLAY
1 g olive brown, moderalely
plastle, (CL)
20 g‘lg :i te| 18 ;"" 0
o 25
Page 1 of 2



Acton o Hickelson o van Dom, Inc.

Consulting Scientists, Engineers, and Geologists

Log of Soil Boring YW=3

{cont)

Project No.
19024.01

LOCQi‘ion:Boacon BEQ4

1619 W. First Slrest
Livermeara, CA.

Drilhng Company: Turner Exploration

Driller: Mke Barr

Drilling and Sampling Methods:

BK~81 HSA Callfornia Modifisd

split-spoaon sampler

Casing Elevation:

OVM /OVA HNu PD with 102 ¥ proba

Drilling Time Date
Start 06-01-93 D8:40
Finish 06-01-93 l 09:39
Ccmpletion Depth: 36 feet Water Depth| 'nifiet Cm':";f""
g - Logged by: H. Hansen R (LN e 3 el F
= = K ] I
0 O |ol Checked by: i o |z_z X 5é 2135
02z BAERHEEE £(23
O—lzl Description |5d|axo 2 ¥ Comments|Z|33
cnl 0 m| = = VT
| I{conﬁnued frem gbove) o
|
20
21 i
22 7
—
23 7T
24'[:' w
25 17 § 2
26 i
27 7
l- CLAYEY GRAYEL
28 _}:" brown, flna {o coarse—grcined,
cammon plastic finas, very mcist, (GC)
g —_—
2 7
30 18 s
5
31
-
325
33 -
34i " 2|,
35 L
;g )— baring terminated at 36.0 faat
38 1T
39
40 17
41
_._l
Pgge 2 of 2



Acton e Mickelson e von Dam, Inc.

Consulting Scienfists, Engineers, and Geologists

Log of Scoil Boring B-4

Project Neo.

19024.01

H » Begeon 604
Location: facen 8% o

Llvermora, CA.

Drilling and
BK-81 H3a

Drilling Company: Turner Exploratton
Driller: uike Barr

splil-spaen aampler

Sampling Methods:

Cailtornia ModHlad

Casing Efevation: OVM/OVA HK PID with 10.2 oV probe
Drilling | Time Date
Start pE=-01-83 11;20
Finish 0$-01-93 12:20
Completion Depth: 35.0 feet Waier Depth| 't A
c~JE Logged by: H. Hansen .2 ~ £ c g == g'g
gl ) QO | w| 2le o [S2
o @ |e| Checked by: "DVl 0 Z o 8= 22 .
o P |a Ol 2 @ ol . Cc
o e - - Dolowis| 2/ &2 g%
~|g Description Q_llmaoigl_g_'gCommen‘rsu‘?,gé
! | |
E} Asphalt | |
1 CLAYEY GRAVEL
=1 glive brown, 1/% fo Z inch gravel,
2 flna fo coarse=gralned sand,
| commen plastic fines, (GC) —_—
3 =
4 =%
I’: g (12 1o
5] s 22 -
6
7 'i:
8 = -
9 =
== . .
10 1 : 2 12 17 =|0
11 23
12 ‘ :
13 17
14 '
15 1 SR ;.': 0
16 = | 42
|| T
17 17 -
18 H
19
§ 15 -
20 {43 |18 |16 1|2
%150/ =
Paga 1ef 2



, Project No.| Location: Beacon 84
A ! M k ] D ‘ 1615 W. First Stresl
. , AL
clon e Hickelson  van Dam, Inc, | ssczee S
Consulting Scientists, Engineers, and Geologists g”l:'l"lfg CC’:‘{EGSW Turnar Exploration
rliller: e Barr
Log of Soil Boring B—-—4 Drilling and Sampling Methods:
{cont) BK-81 HSA Callfornia Medifled
split=spoan sampler
CGSI.I"Ig EleVGﬂOﬂ! OVM/OVA HHu PID with 10.2 «Y proba
Drilling Time Date
Start 06-01-83 11:20
Finish | 05-01-33 12:20
Completion Depth: 35.0 feet Water Depth| "™ A
P Logged by: H. Honsen -(_:U_ B\ = - ; = SE
-— = w = ¢ o [
R O o Checked by: o |z_32/ 358 2 |35
mﬂJn_ Um-'E:—Jl—lwun EO_:
Aas|E . v clloYw Zizz |23
H Description O._1|mao|5_g.§Commen’rsmE£
(eonilinued from gbovs) e o
20 CLAYEY GRAVEL, 1/2 to 2 inch == %
| gravel, fine= to coarse—grainad sgnd, == GC
2] common plastic fines (GC) : o
22 ==
SILTY CLAY
23 - brewn, mods-clsly piestie,
24 very maizi, some graval, {CL)
MR RT E 100
25 43 *
— 50/9
26 I_ ==
27 1F s
2817
29 "
5 23| 18] 18 Lo a0
30 |z 3
- CLAYEY GRAVEL 'EE
31 n oliva brown, 1/2 lo 3 Inch gravei, 3
™ fine to coarse—grained sand,
32 comman plastic flres, (GC) =fcls
33 !
34 o 1
:I; soturgied ot 35.0 fast “':}‘ 27 (18| 18 E 65
35 L boring lerminated at 35.0 faat 4 ®
36
37
38
39
40 T
41
Page 2 of 2



Acton e« Mickelson « van Dam, Inc.

Consulting Scientists, Engineers, and Geologists

Log of Soil Boring: MW-4

OVM/OVA: hNu P10 with 10.2 eV probe

Project Number: 18024.03

Location: Beacon #604
1819 West First Street
Livermore, Califorina

Orilling Time Date
Start ns 3/30/94
Finish 1300 3/30/94

Driling Company: V & W Orilling
Orilled By: Robert Vickery
Drdiing Method: 8" 0.D. HSA, B-61 HDX Mobile Drill Rig

Water Depth (Date) : 31.56 Feet (3/30/94)
Casing Eievation: 99.35 Feet

Completion Oepth; 47 Feet

Logged By: S. Liaty

Sampling Method: Califorina Modified Split Spoon Sampler Checked By:
Fitted With 2"x6" Brass Sample Slegves
i
LUJ o2 L 5 E g E %—é
=3 = | B |%
=% B DESCAIPTION £8 | G2 Lotk o % comENTS =
=l = 2 Eg § E - =
=1 b
COMCRETE AND ROAD BASE :*.: srave M‘L
SILTY GRAVEL, moderately dark GM
vellowish brown, damp, dense,
13
5j SANDY GRAVEL, yellowish brown, R 5| ale| BEEsse | et |«
damp, very dense, fine— to ‘-' 15
medium-grained sand \ :‘,
L
Xy
* 28
10— g','-" 30/ 12 | 12 -2 | <)
) =1
Ak
Ty
Ak
»
L 22
15—ﬁ Mottled reddish brown, partialiy ""p.'__ s0/| 12 | 12 -3 | <1
cemented at 15 feet s’ & 6"
A
24 4
b1
SILTY CLAY with trace sand, dark CL
20 yellowish brown, moist, dense, fine- 12 —
to medium-grained sand :g 18 | 18 | inches n dameter. wid-d | <)
251 SAMDY GRAVEL, yellowish brown, ‘1;
_j  moist, dense, fine~ to medium- bl g | 18 | e -5 | <1
grained sand
CLAYEY SANQ with minor gravel, =
30 dark yellowish brown, very dense, —
coarse—grained
{Boring contiued an hext pagel Fape | OF 2




Acton ¢ Mickelson « van Dam, Inc.

Consulting Scientists, Engineers, and Geologists

Log of Soil Boring: MW-4

OVM/OVA: hNu PID with 10.2 eV probe

Project Number: 19024.03

Location: Beacon #604
1619 West First Street
Livermore, Caiiforina

Orilling Time Date
Start 115 3/30/94
Finish 1300 3/30/94

Driling Company: ¥ & W Orilling
Orified By: Robert Yickery
Driling Method: 8~ 0.D. HSA, B-81 HDX Mobile Drill Rig

Water Oepth (Date) : 31.56 Feet (3/30/94)
Casing Elevation; 99.35 Feet

Completion Depth; 47 Feet

Logged By: S. Liaty

Sampling Method: Califorina Modified Split Spoon Sampler Checked By:
Fitted With 2“x8" Brass Sample Sleeves
= |2 ==
Z| 2|3 s |88
== “J 2. g < | £ 8 = |32
] s} HEL L& | W w =
£2 DESCRIPTION %g B ponsTROETION glp|p| Cowenrs g |32
2|g|8 s |28
s | = [T
BBl _ CLAYEY SAND with minor gravel, sc|=t:-]28
] Y dark yellowish brown, very dense, I et gg 18 |18 mi-§ | <1
coarse-grained --
SANDY GRAVEL, dark yellowish =
brown, saturated, very dense, fine- =r.".| 29
=} Gravel wp to LS
35% to medium-grained sand == -_-Sé::f 12 |12 Pahes I daeete. i1 | <l
- E e
b =T 1w
40 el =t gg 18 | 14 wa-g | <
45 = Boring lermingl
— .7 22
=13 18 |10 wwl% wi-g | <1
=} water fate,
Boring terminated. Total depth =
47 feet
50
55
60
Page 2 01 2




Acton  Mickelson « van Dam, Inc.
I Consulting Scientists, Engineers, and Geologists
Log of Soil Bormg: MW-5 OYM/QVA: hNu PID with 10.2 eV probe
l Project Number: 19024.03 Drifing Time Date
Locati 5 4502 Start 1000 3/29/34
ocation. oeacon Finish 130 3/20/94
l 1619 West First Street
. Livermore, Califorina Water Depth (Date) : 32.07 Feet (3/30/94)
Driling Company: ¥ & W Orilling Casing Elevation: 98.37 Feet
Oried By: Robert Vickery Completion Depih: 47 Feet
Driling Method: 8~ 0.D. HSA, B8 HOX Mobiie Dril Rig Logged By: S. Liaty
Sampling Method: Califorina Modified Spiit Spoon Sampler Checked By:
I Fitted With 2*x8" Brass Sample Sieeves ’
) =|E|5 < |52
l = 2. |og s |28 = |
l CONCRETE AND ROAD BASE E o
vt Gravel 1p to 15
SILTY GRAVEL, moderate yellowish hctes i dameter,
l brown, damp, very dense
l S—E 583; 8|8 Mis-t | <]
SANOY GRAVEL, dark yellowish Grarel @ to LS
l brown, damp, very dense, fine- to Ihches i dasater.
mediym—grained sand 50
10— 53°.f 9|9 ws-2 | <
ﬁ 38
l 15 sé]"'r 12012 -3 | <
SILTY SAMD, yellowish brown, moist,
I medium dense, slightly stiff,
tine-grained 7
20 Blie e -4 | <t
l CLAY, dark yellowish brown, moist,
hara
I 25 Minor gravet at 25 feet E
b @ e e ws—5 | <t
I 30 SANOY GRAVEL, gray. moist, dense, —
saturated, fine- to medium-grained
sand [Boring continued on next page) Page 1 Of 2




Acton e« Mickelson « van Dam, IncC.

Consulting Scientists, Engineers, and Geologists

Log of Soil Boring: MW-5

OvM/0VA: hNu PIO with 10.2 e¥ probe

Project Number: 19024.03

Location; Beacon #5604

1619 West First Street
Livermore, Califorina

Drilling Time Date
Start 1000 3/29/94
Finish 130 3/29/94

Driling Company: ¥ & W Drilling
Driled By: Robert Vickery
Driling Method: 8" 0.D. HSA, B—81 HOX Mobile Orill Rig

Water Oepth (Date) : 32.07 Feet (3/30/94)
Casing Elevation: 98.37 Feet

Completion Depth. 47 Feet

Logged By: 3. Liaty

Sampling Method: Califorina Modified Split Spoon Sampler Checked By:
Fitted With 2“x8" Brasy Sample Sleeves
e =z
o z| 23 g |38
e =) = o o =
£8 Bol Wl | |5 T B |Eg
2 DESCRIPTION %‘é 23poshenof € | g | g CORMENTS 2 |22
| 2|8 M
SANDY GRAVEL, gray, dense, =t.-|10 L g
saturated, fine- to medium—grained — O 22é 18|18 s | <
* sand =
=26
35 =120 | 1o w1 | <
=t.f25
40 =130
= .:.:SGQI.-’ 18 |18 mis-g | <1
45 = EOIEG 2 45
— feet
— b
Boring terminated. Total depth = ?‘é&%‘ﬁ"&
47 feet e
50
55
60
page 2 Of 2




Acton « Mickelson « van Dam, IncC.

Consulting Scientists, Engineers, and Geologists

Log of Soil Boring: MW-6

OVM/OVA: hNu PID with 10.2 eV probe

Project Number: 19024.03

Location; Beacon #8604

1619 West First Street
Livermore, Califorina

Orifing Time Date
Start 1310 3/29/94
Finish 1445 3/29/94

Orilling Company: ¥ & W Drilling

Drilled By:

Robert Vickery

Drilling Methog: 8" 0.0. HSA, B-61 HDX Mobile Oril Rig

Water Depth (Date) : 33.38 Feet (3/30/94)
Casing Elevation: 97.62 Feet

Completion Oepth: 48 Feet

Logged By: 5. Liaty

Sampling Method: C§Iiforina Modified Split Spoon Sampler Checked By:
Fitted With 2“x6" Brass Sample Sleaves
% - ; e . |=E
(=] (=]
L= = o g I 8 = ==
Cu WELL 25| @ w
52 DESCRIP FION §§ 23 povsTRCTION £ Ak COMMENTS g g
JHE A |53
CONCRETE AND ROAD BASE .
— [ gﬂmﬁl-ﬂim
SILTY GRAVEL, dark yelowish
brown, damp, very dense
5 i GW 4 Gravel p b0 15
SANDY GRAVEL, dark yeliowish ﬁ 18 | 14 | Plesmasmeter. | we-t | <1
brown, moist, very dense, fine- to
medium=-grained sand 3
12
10— ot W (0T we-2 | <i
10
15 28
36 18 |16 mig-3 | <t
SILTY CLAY, dark yellowish brown, CL
moist, very stiff 6
20 Blis|a -4 | <t
10
25 SANDY GRAVEL, yellowish brown, o u Savel o 15
moist, moderately dense, fine— to “' 25 18 | 18 | behesn dameter, Me-5 | <i
medium=-grained sand r Yo ot By
C A S i
A1 A B =y
L X o el L
_l" S =
30 ' Sl=F.
Page 1 O 2

{Boring contirued on nerl page}




Acton e« Mickelson « van Dam, Inc.

Consulting Scientists, Engineers, and Geologists

Log of Soil Boring: MW-6

OVYM/OVA: hiu PID with 10.2 eV probe

Project Number: 19024.03

Location: Beacon #604
1619 West First Street
Livermore, Califorina

Orilling Time Date
Start 1310 3f2a/84
Finish 1445 3/29/94

Oriling Company: V & W Drilling
Drilled By: Robert Yickery
Oriling Method: 8" 0.D. HSA, B-§1 HOX Mobite Drill Rig

Water Oepth (Date}: 33.38 Feet {3/30/94}
Lasing Eievation: 97.62 Feet

Completion Oepth. 48 Feet

Logged By: 5. Liaty

Sampling Method: Califorina Modified Split Spoon Sampler Checked By:
Fitted With 2"x6" Brass Sample Sleeves
= -
|38 , |58
I~ DESCRIPTION Z @ 2 CONMENTS E 5
g,_gl% = §ﬂmﬁ’1'5|inuu§ E g R
= b=
SANDY GRAVEL, yellowish Drown, [ v !G’H cl=h-] e E@vgﬁs%&a
moist, maderately dense, fine- to —scl- | = 192 18|18 ) ig-4 | <1
medium-grained sand e =1
- CLAYEY SAND with miner gravel, o e
35 dark yellowish bfown, moist, fine- to i = .5 é%
ium— i Y Jubinked 11 "
\medlum grained sand ,}'_“. [ = a0 18 |18 w7 | <]
SANDY GRAVEL, gray, saturated, =
very dense, medium— to =
coarse—grained sand =
=t 29
40— =f 55‘3.'.“' i || R | e | <
-_— o1inchin
= dameter.
45 =
= Boring lemmnat
Boring terminated. Total depth = ﬁ‘?ﬁ"‘%ﬁd
48 feet walef
50
55
60
Page 2 OF 2




Acton « Mickelson « van Dam, IncC.

Consulting Scientists, Engineers, and Geologists

Log of Soil Boring: MW-7 OVM/OVA: hNu PID with 10.2 eV probe
Project Number: 18024.03 Drilling Time Date
, Start 0815 3/30/94
Location: Beacon #604 Finish 0935 3/30/94
1619 West First Street
Livermore, Califoring Water Depth (Date) : 3198 Feet {3/30/94)
Driling Company: ¥ & W Driling Casing Elevation: 38.03 Feet
Orilled By: Robert Vickery Completion Depth: 47 Feet
Oriling Method: 8" 0.0. HSA, B-61 HOX Mobile Dril Aig Logged By: S. Liaty
Sampling Methoct Califorina Modified Spiit Spoon Sampler Checked By:
Fitted with 2"18" Brass Sample Sleeves
= |E|E ; |23
e 2 e Szl B g |32
e [FTION Zo (B w2 ELE | ey W (2o
BE % DESCR £= |CoposTRenoy £ | g g =2
21| 2 o
ASPHALT AND ROAD BASE Soimitols
SILTY GRAVEL, yellowish brown, GM
damp, dense to very dense
g N 0
24118 | 18 01-1
. AN 28 Bravel 1 to 15
SANDY GRAVEL, dark yellowish » 8 E N ctes In daseter
brown with gray mottling, moist, very 8 ki
dense, fine- to medium-grained '!' \
sand 44 50
'.
10— LA 5/ 12 | 2 =
L
t.'.'i
5 "*‘i"‘ 37
::..'f 5;3'! 12 |12 w73
o Je
A
Al e
SILTY CLAY, dark yeliowish brawn, CL 0
20 moist, hard g 8 |18 WT-4
Gravel 1p 10 15
SANOY GRAVEL, yelowish brown, 21 eiesin(caanter.
25-3 moist, very dense, fine- to medium- 1504 12 | 12 "5
grained sand | 6
30 =23
{Boring continued on next page) Fage 1 0f 2




Consulting Scientists, Engineers, and Geologists

Acton « Mickelson « van Dam, Inc.

Log of Soil Boring: MW-7

QYM/OVA: hNu PID with 10.2 eV probe

Project Number: 19024.03

Location: Beacon #604
1619 West First Street
Livermore, Califoring

Driling Time Date
Start 0815 3/30/94
Finish 0835 3/30/94

Drilling Company: ¥ & W Driling
Drilled By: Robert Yickery
Oriling Method: 8" 0.D. HSA, B-81 HOX Mobile Drill Rig

Water Depth (Date} : 31.98 Feet (3/30/94)
Casing Elevation; 98.03 Feet

Completion Depth: 47 Feet

Logged By: 5. Liaty

Sampiing Method: Califoring Modified Split Spoon Sampiler Checked By:
Fitted With 2°x6” Brass Sample Sleeves
g -
i =8|z g |B5
£8 DESCRIPTION £g (BE el § S1E comers | ¥ |3s
= E._.- SBMI TION 3 E g § EE
0 L ]
SANDY GRAVEL, yellowish brown, o qGWL | =150/
. . . ol 0 =0 I T I Wwr-g | <
meist, very dense, fine- to medium—- s't :'t = 8 ; :
{ grained sand / —SC[-':| = e PRl
CLAYEY SAND with minor gravel, =1-:
35 dark yellowish brown, saturated, =[..28
very dense, medium- to =fodsad |17 -1 |18
coarse—grained sand st N Sol s 1o be
™ - J
,. = B
SANDY GRAVEL, light gray, = daseter,
saturated, very dense, fine— to e
40 coarse— grained sand =t 9
=417
45 = ; 0
= Boring lermrai
Boring terminated. Total depth = ﬁ%ﬁf
47 feet sl
50
55
60
Fage 2 0f 2




APPENDIX B

WELL CONSTRUCTION SPECIFICATIONS




PROJECT:

Beacon F604
1619 W. Firsl Siroel
Livermora, CA

MONITORING WELL

CONSTRUCTION DETAILS

COMPLETION DATE AND TIME

B
-l
% o
! N
2 N N
e
-l
 E— |
Borahals
Diamalar!" 10 I —
L = 0.25
Lz = 33,75
= = 20
Le = 54

15:30 05-27-93

ACTON o

MICKELSON

MOHITORING WELL NO. WWw-1

ELEVATION:

Proteactlve Caosing

Locking Water Tight Cap

Fiush Grade Well Conatruction

Diameter ond Mat’l
Total length
Length Abeve Ground

Thickness and Typa of Seal

Dlametar, Mal'l ond
Jaint Type of Rlser Plpe

Type of Bzckfill
Around Riser

Thickness and Type

of Seal

Distonce of Filtar Sand
Ahova Toap of Screen

Type of Fliter
Around Screen

Monltoring Well Mat?

Screen Gauge/Siot Size

Olameter and Length
gl Scresn

Dapih to Bottom
of Monltoring Wail

Depth to the BHotem
of Fllter Sand

MONITORING WELL WATER LEYEL MEASUREMENTS

100.00

12-inch staal

12 Inches
{/4 inch

2 fwat, concrats
4 fnch, SCH 40 PVC,
flysh threod

cement/ 57
Bentonlte grout

2 faet
bentonite chips

2 faat

#3 Lonestar

SCH 40 PYC

0.020 Inch

4 lnch, 20 feet

54 feat

535 feat

DATE TIME
06-22-33 13:26

* MEASURING POINT TOP OQF CASING

» VAN DAM, INC.

WATER LEVEL*
38.46 1t




MONITORING WELL
CONSTRUCTICON DETALLS
MONITORING WELL NO. WW-2

PROJECT: Beacon §604
1819 W. Firal Siree!
Livermore, CA

ELEVATION: 3B.68

Pratective Casing

Tl RN ==l
iy Nl
- :\x\w Locking Water Tight Cop
N .
\ \\\S; Flush Grode Well Construction
\“‘"‘-.. \ Diameter and Mat'l 12-inch steel
Tatel length 12 Inchas
\ \ Langth Above Ground 1/4 inch
:\\\ A Q\ ! Thickneas gnd Type of Seaql 2 {ae', concrete
- Digmeler, Mal'l and 4 Inch, SCH 40 PYC,
Jeint Typs of Riser Plpe flush thread
o
T Tyre of BeckflIl cament/ 5%
Arsund Riser bantonite grout
= \k \:“\\' Thickrness and Type 2 feet
k of Seal bantonila chips
= AY AN Bistence of Filtsr Sand 2 feat
Above Tap of Scrasn
Type of Filiar #3 Lonasiar
— Arcund Scresn
— Monltaring Well Mat'l SCH 40 PVC
—
f ]
- F— Sereaan Gouge/Slot Size 0.620 Inch
au _'l
—1 Diometar and Length 4 inch, 20 foet
| of Screen
—
Depth te Bolom w4 Tan!
of Manliaring Well
Depth tc the BoHom 54 fest
of Fliter Sand
Barehola

Diometer [~ 10 in —=

L = 0.25
MONITORING WELL WATER LEVEL MEASUREMENTS

Lk = 33,75

L = 20 DATE TIME WATER LEVEL®

ik 54 06-22-93 13:30 33.07 ft

* MEASURING POINT _I0P OF CASING
COMPLETION DATE ANMD TIWg__10:00 05-27-93

ACTON o MICKELSON o VAN DAM, INC.




PROJECT:

Beavon #604
1619 W. Firat Strost
Livermars, CA

MONITORING WELL
CONSTRUCTION DETAILS

L2

77

=
| —
L
Borshole
Diameter =~ 10 In —-
L1 = 0.25
2 = 32.75
L5 = 20
L4 = 53

COMPLETION DATE ANWD TiMgE__15:45 05-2E-33

Protective Cosing

Locking Water Tigh! Ca

MONITORING WELL NQ, uW-3

ELEVATION:

p

Flush Grode Well Construction

Digmetear aond

Mat'l

Totel langth
Length Above Ground

Thickness and Type

Diamater, Mat't and
Joint Type of Rizer

Tyma of Beekfill
Araund Riser

Thicknass and Typ
of Seal

of Sagl

Fipe

Distamce of Filter Sand
Above Top of Screan

Typs of Filier
Around Screan

Monitering Well Mat'l

Screen Gouge,/Slot

Size

Diameter and Length

of Screen

Depth te Bottem
of Monltoring Well

Depth to ths Bottam
of Fllter Sand

MONITORING WELL WATER LEVEL MEASUREMENTS

38.08

12-Inch stesl

12 inchas
{/4 Inch

2 fest, concrata
4 inch, SCH 40 PYC,
flush thread

cament/ 5%
bentonits grout

2 faat
bentonile chips

2 feet

#3 Lonwsior

SCH 40 PVC

0.020 Inch

4 Inch, 20 foal

53 fast

53 feet

DATE
08=-22-533

* MEASURING POINT __T0OF OF CASING

TIME
13:22

ACTON o MICKELSON e VAN DAM, INC.

WATER LEVEL®*
T n




VADOSE WELL
CONSTRUCTION DETAILS
VADOSE WELL NO. V-1

PROJECT: Beocun f604
1619 W. First Streel
Livermors, CA

Protectlve Casing

= | =
\§ i
kﬁ Locking Water Tight Cap
N .
\% Flush Grode Well Construction
\ Diarmeter and Mat' 12-Inch sasl
\ Total length 12 Inches
% Length Above Ground 1/4 Inch
\,‘ Thicknezs ond Type of Seal 2 feet, concrete
Dlamelar, Mot'l and 2 inch, SCH 40 PYC,
Jolnt Type of Riser Plpe flush thrsad
o~
7 Type of Bockfill cemant/ 5%
Around Riser bentonite grout
< \§ i Thickness and Typa 2 fest
bantanfte chips
o \ \ of Seal
DM Distance of Filter Sand 2 feet
Above Top of Screen
Type of Fllier ¥3 Lonestar
Around Screen
Monitoring Wsll Mat'l SCH 40 FYC
g Screen Gauge/Slot Size 0.020 inch
-
Diametar and Length 2 inch, 10 faal
of Screen
Depth to Boltem
of Monlitoring Waell 37 fesl
D!pih to the BoHom 37 feet
of Fliter Sond
Borshole
Digmater [~ 8 Inch —=

LY = 0.25
COMPLETION OATE AMD TIME 18:45 05-28-93
12 = 26.75 Note: hole backfillad with banfenile chips 37 lo 50 feet
LI = 10
4 = 37

ACTON o MICKELSON e VAN DAM, INC.




VADOSE WELL

CONSTRUCTION DETAILS

YADOSE WELL NO. Yw-2
PROJECT: Bagcon #604
1619 W, Firal Siree!
Livermare, CA
- Protsctlve Cosing
_..-"""..r! =
-l N \\\%ﬁ ﬂﬁl_l
- S
— Q\ Locking Water Tight Cap
g N
h \| Flush Grads Well Construction
\ \“-. Diameter and Mat'l 12=inch steel
Tetel length 12 inchea
R \\ Length Abova Ground t/4 inch
&\\\ E\\ Thickness ond Type of Seal 2 fest, cancrete
Diamestar, Mat'l and 2 inch, SCH 40 PYC,
Joint Typa of Riser Plpe flush thraod
™~
7 Type of Boekfil cament/ 5%
Around Riser bantonite grout
G ‘;’x\% \\\3 Thickness and Type 2 feul
\\ of Seal bantonlta chips
=) E.“_\ ‘h Distance of filiar Sand 2 foet
Above Top of Screen
: Type of Fliter #3 Lonestar
— Around Screer
— Monitoring Well Mat'l SCH 40 PVYC
e . ] -
5 —_— Scraen Gauge/Siot Size 0.02¢ inch
——
—-f 1
=1 Clameater anc Length 2 inch, 15 fast
_ of Screen
| S
E__
i._
L === Depth 1:9 EIchrn 17 foet
af Monitoring Wel!
Dﬂpth o the Hahom 37 fasl
of Flitar Sand
Barashola
Diamster f’_ g inch ==
L1 = 0.25
COMPLETION DATE AND TIME  10:45 05-26-43
L2 = 21.75
Ly = 15
b4 = 37
ACTON o MICKELSON ¢ VAN DAM, [INC.




PROJECT:

I 1

_ .

L2

Beacon J604
1619 W. First Strest
Livarmore, CA

VADOSE WELL
CONSTRUCTION DETAILS

YADOSE WELL NO. Yw-3

Protectlve Cosing

"'q..._“‘-_

==l
==
Locking Waler Tight Cap

—
T

Flush Grode Well Constryction

Dlameter and Mat’l
Tolal length
Length Above Ground

e Thickneas and Type of Seal

Diamater, Mat'l end

Joint Typa of Riser Plpe

7

Type of Bockfill
Around Riser

Thickness and Type

i

of Seal
Distance of Filier Sand

L3

Above Top of Screan

|

Type of Filter
Around Screen

Monitoring Well Mat’'|

Scresn Gauge/Slot Size

Diameter and Length

of Scraen

Depth to Bottemn

T

of Monltoring Well

Depth {o the Bottom

Boarshole
Diamuter [~ 8 inch "‘

L1 = 0.25
LZ = 20.75
Ly = 15
L4 = 36
ACTON

MICKELSON »

of Fitter Sand

8=inch stesl
12 Inches
1/4 inch

2 feet, concrate
2 Inch, SCH 40 PVYC,
flush thraad

cument/ 5%
bentonite grout

2 feet
bentanite chips

2 feel

#3 Lonestar

SCH 40 PYC

0.020 inch

2 inch, 10 feet

36 faet

36 faesl

COMPLETION DATE AND TIME 10:40 06-01-93

VAN DAM,

INC.




MONITORING WELL
CONSTRUCTION DETAILS

PROJECT NGC: 12024.02

LOCATICN: Beacon #604
1619 West First Street
Livermore, California

Protactive Casing

MONITORING WELL NO.:

MW—4

ELEVATION: §9.35 feet

8—inch stesl
12 inches

1/4 inch

2 feel, concrete

2 inch, SCH 40 PVC
flush thread

cement,/ 5%
bentonite grout

2 feet
bentonite chips

2 fest

#3 lonestar

SCH 4 PVC

G.020 inch

2 inch, 20 feet

47 feet

47 feet

MONITORING WELL WATER LEVEL MEASUREMENTS

_.-""'"T:H H‘:“"-._
X N
", jr—
NN &ﬁ—’ln:
ik )
\.:\: = ‘\ \~ Locking Water Tight Cap
P .
\\\‘: {:\\x Flush Grode Well Construction
.\\: 5] . \\ . Diemeater and Mat’l
P -5;\\\\:’ Total length
:‘_“‘E\ kl\\ J Length Abave Grouna
B oy, Thickness and Type of Seal
-— Diameter, Mat'l and
‘l Joint Type of Riser Pipe
o
£ Type of Backfiil
Around Riser
|
k4 \h;_“;t :&Q- Thickness and Type
£ :}Q\‘ R of Seal
Py o Distance of Filter Sand
Abave Top of Screen
{ Type of Filter
Around Screen
i { Monitoring Well Math
- "—' : Screen Gauge/Siot Sizs
i e
=] Diecmeter and Length
j— of Screen
J Depth to Bottom
of Monitoring Weil
Depth to ths Bottom
of Filter Sand
e 8 In —
LT = 0.25 feet Diates
L2 = 2B.75 feet
L3 = 20.00 feet 03/30/94
L4 = 47.00 feet

Completion Date and Time: 03/30/94 1500

ACTON « MICKELSCN « VAN DAM,

4511 Golden Foothill Parkway, Suite 1
El Dorado Hills, CA 95762

Time: Watar Levale

1545 31.56

+ Measuring Point: Tep Of Casing

INC.




PROJECT NO:

MONITORING WELL
CONSTRUCTION DETAILS

13024.03

LOCATION: Beacon #604

L1 = 0.25 feet [ate: Time: Water Lavals
L2 = 2675 feet
L3 = 20.00 feet 03/30/94 1525 32.07
L4 = 47.00 feet
Completion Date and Time: 03/29/94 1300 » Measuring Point: Top Of Casing
ACTON « MICKELSON « VAN DAM, INC.
4511 Golden Foothill Parkway, Suite 1

1619 West First Street
Livermore, California

T
[
= \\\Q
N
1 N \“\\E
> NN
T 5
—

e 8 I —

MONITORING WELL NO.: MW-5

ELEVATION:

Protective Casing

Locking Wgter Tight Cap

Flush Grade Well Construction

Qigmater gnd Mat'!
Total length
Length Above Ground

Thickness and Type of Seal

Diameter, Mat’l and
Joint Type of Riser Pipe

Type of Backfill
Argund Riser

Thickness and Type

of Seal

Distance of Filter Sand
Above Top of Scraen

Type of Filter
Argund Screen

Monitoring Weil Mat'l

Screen Gouge/Slot Size

Diameter and Length
aof Screen

Depth te Bottom

of Monitoring Well

Depth to the Bottoem
of Filter Sand

MONITORING WELL WATER LEVEL MEASUREMENTS

98.37 feet

B8—inch steel
12 inches

t/4 inch

2 feet, concrete

2 inch, SCH 40 PVC
flush thread

cement/ 5%
bentonite grout

2 feet
bentonite chips

2 feet

#3 lonestar

SCH 40 PVC

0.020 inch

2 inch, 20 feet

47 feel

47 feeat

El Dorado Hilis, CA 85762




MONITORING WELL
CONSTRUCTION DETAILS

PROJECT NGC: 19024.03 MONITORING WELL NC.: MW -5
LOCATION: Beacon #604
1619 West First Strest ELEVATICN: 97.62 feet

Livermore, Califernia

Protective Casing

\_\f""i_-ﬁj T —
RN N
= k oo ==
:‘%H E.|1— \:2 Locking Watar Tight Cap
* b,
Q t\':_‘-_ Fiush Grade Well Constructicn
N 5 . - ]
. A B, Digrmater and Mat’ 8—inch steel
s H‘M‘--—-b‘:\\ Total length ;
= 12 inches
\\\ \‘\x‘ Length Above Ground 1/4 inch
ﬁ‘:\\\-\-._: N" Thickness and Type of Seal 2 fest, concrete
& Diqmeter. Mat’l and 2 inch, SCH 40 BVC
Joint Type of Riser Pipe flush thread
]
I .
Type of Backfill cement/ 5%
Around Riser h
bentonite grout
WSS Thickness and Type 2 fest
: b‘\i_\' "\\ of Seal bentonite chips
S Pt Distance of Filter Scrd 2 fest
Above Top of Screen
| Type of Filter #3 lonestar
—1 Around Screen
Monitoring Well Mat’i SCH 40 PVC
j -—— Scresn Gouge/Slot Size 0.020 inch
-
Diameter and Lengih 2 inch, 20 feet
of Screen
. Depth to Bottam
of Monitaring Well 48 fent
Depth to the Battom 43 fasl
of Filter Sand et
— 8 in -
MONITORING WELL WATER LEVEL MEASUREMENTS
p— ||
L1 = 025 feet | Data [ Time Waler Lavals
L2 = 27.75 feet |
L3 = 20.00 feet 03/30/94 | 1521 33.38
L4 = 48.0C feet |
Completion Date and Time: 03/29/94 1600 » Measuring Point:  Top Of Casing

ACTON o MICKELSON « VAN DAM, INC.

4511 Golden Foothitl Parkway, Suite 1
£! Dorado Hills, CA 93762




MONITORING WELL
CONSTRUCTION DETAILS

PROJECT NO: 19024.03 MONITORING WELL MNO.: MW =7

LOCATION: Beacon #804

1619 West First Street ELEVATION: 98.03 feet

Livermore, California

Protective Casing

NEE
] | = | }=
Lecking Weter Tight Cap
Flush Grade Well Canstructicn
Diameter and Mat'l 8=inch steel
Tatal length 12 inches
Length Above Ground 1/4 inch
Thickness and Type of Seol 2 feet, concrete
- Dic:rneter. Mat'l and 2 inch, SCH 40 P
Joint Type of Riser Pipe flush t‘hreud
(]
i ! Type of Baockfill
Around Riser cement/ 5%
bentorite grout
1 ::_:\“_:‘_f‘ L\t\\: Thickness and Type 2 feet
B l}-.._"\ \“-.‘: of Seal bentcnite chips
i - Distance of Filter Sand 3 feat
Above Top of Screen ee
Type of Filter #3 lonestar
— Araund Screen
i Monitoring Well dMat’ SCH 40 PVC
1
:!
e — Scrzen Gauge/Slot Size 0.020 inch
=11 g .!_
— Digmeter and Lzngth 2 inch, 20 feet
t | of Screen
—
—
—
|
Depth to Battom .
of Monitoring Well 47 fest
Deptn to the Bottom
of Filtsar Sand &7 fest
— 8 In —
MONITORING WELL WATER LEVEL MEASUREMENTS
L1 = 0.25 feet : '
Data: Tirme: Watar Lavals
L2 = 2875 feet
LS = 20.00 feet 03/30,/94 1519 31.98
L4 = 47.00 feet
Completion Date and Time: 03/33/94 1100 x Measuring Foint: Top Of Casing
~
ACTON « MICKELSON » VAN DAM, INC.

4511 Golden Foothill Farkway, Suite 1
El Dorado Hills, CA 93762




APPENDIX C

AQUIFER PUMPING TEST FIELD DATA AND ANALYSIS




DATLY FIELD REPORT

ACTON » MICKELSON « yan DAM, INC.

Project No.

\9¢74.0¢%

Dat=
: {-77% -S4

Projext Name:

Be,ac,cm bos

Project Location:

e oo

Weather: Fizid Craw:
L»-) o LKW S-A’L
Today’'s Wark Activitdes:
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ACTON e MICKELSON e van DAM, INC.

GROUND WATER LEVEL DATA

Project Name 15eeron bo

Project Number_\91 024, o g

Date_ 6-13-9Y Field Crew__ S AT Measuring Device Vnder foce Proloe

and Number

Depth {o Depth to Praduct Reference | Ground Waler
Product | Ground Water | Thickness { Elevation Elevation
| Well No. Time {feet) (feet) (Feet) {feet) (feel) Physical Observations/Comments
M~ a2 0 b6 loc. oo | 63.22
M- |oqes My.AS 9363 53.53 ﬂ
w-3 11530 5% 54 ot | SH3H
Muw -4 1Y) B 949 38 61 oy “
M-S 1M 39.5% 98331 5439
Aw -t | 142e H2.00 9747 S 6 "
Mw -1 | iHes Ho.50 G%.0n | 53573

Signature é ﬁ, < Z ,




VW-3

MW-3

B=4

LEGEND

VADOSE WELL LOCATION
AND NUMBER

MONFORING WELL LOCATION
AND NUMBER

SOIL. BORING LOCATION
AND NUMBER

PROPERTY BOUNDARY

CSS-EV) i | ‘ \ L (56.79)
! o
Q 5 e} A N \
// T \ N ™~ ! !
/ \ A > /
S , \ \ FIRST STREET | /1
' / 8§ \ ] /
’ L8 \ sS4 4/
4 I n | BT /
// j / 18} L? % .,rf
e -
— % | / i [ ; ?‘1@1
e f— ( T/ oroeway  \ 17 “orveway  \l [ / K
y Ly e - rs W b / 7
2_47 b7 2 T )~ / !
- - =1 (6783).. - 58.54 ;
g Pl A ’-‘J{W’) _ _omoPe — — ] P P S
= < s
o 60' V4 /
o s /
// //
s
e
//

HOUSE A
NORTH
A
0 40 80
e e, "——
Approximate Scale
(in feet)
FIGURE C—1
WATER TABLE MAP
B604, 6/23/94
BEACON STATION #604
1619 WEST FIRST STREET
MORE, CALIFORNIA
'F::j;;;:' Dm:gs Acton e« Mickelson » van Dam, Inc.
e Mo Prepared Consuiting Sclentists, Enginesrs, and Gecloglats
IIR64WFGC TAD 4511 Golden Foothill Parkway, Suite 1
Revision | Reviewed El Dorado Hills, California 95762
r (916) 939—7550




“ ACTON e MICKELSON e van DAM, INC.

GROUND WATER LEVEL DATA

Project Name V)e tcon boH Project Number_14 o724\ <
f Date__L-23- 94 Field Crew__ Sa (T3¢ Measuring Device_} Yoo foce Pobe
and Number
Depih to Depth {0 Product | Reference | Ground Waler
Product | Ground Waler | Thickness | Elevation Elevation
Well No. Time (Feet) (feet) (Feet) (feet) {feel) Physical Observations/Comments
|l"\u*’3> S 2%-55 47,3 5%.573 “
"HLJ~H L\ L% S% 9935 LO .M “
Mw-3 | %2 19.40 6.3 <% 17
Mw-6 | 1%25 AR | 7671 SS- L%
Ho =1 vy “o.55 9%.07 SENR "
Signature m / B ’I




ACTON e MICKELSON » van DAM, INC.

GROUND WATER LEVEL DATA

Project Name

Beccon Loy

Project Number_\9a2 4. og "

Date. & -"L--9 Field Crew___ 5 AL [TSQ Measuring Device nder oo Patr
and Number
Depth (o Depth to Praduct | Reference | Ground Water
Product | Ground Water | Thickness Elevalion Elevation
Well No. Time (feet) (feet) (feet) (feet) {feet) Physical Observations/Comments ‘
ML -3 | e g0 Leb™ 47.¢% | 5915 ' |
Mu-4 [ 23D 3% 39 99-35 Lo - U4
"t‘kmﬁ' 336 39.27 6.37 59. 20
Hwe-b | 0%1o 42 .2\ 1.6 55,41y |
Y I S NS Y No.Lb A%.¢3 37- "
|
It
|
| Signature

Vo [ Btoe




ACTON = MICKELSON e van DAM, INC.

GROUND WATER LEVEL DATA

Project Name Bﬁw boy Project Number_ {9 o249, o<
Date £-2Y4-94 Field Crew__ SAC /T39 Measuring Device_\nfer foce Pm\;u. |
and Number
Depth to Depth to Product | Reference | Ground Water l
Product | Ground Water | Thickness | Elevation Elevation
Well No. Time (feet) (Feet) {feet) {feet) (feel) Physieal Observations/Comments
Mw-3_ {2 3%.45 97. 9% | S54.43 "
Mues-4 131309 5% 38 94.35 6o - 97 “
Mia-$ | \Des 39.69 %37 TH-6% "
Mui-6 [\ 8 A2 1. 62 95 . u
{ —
Mw -1 Gre 0. %% 9%. 33 S .¥%

fl

L’Signalum




ACTON & MICKELSON » van DAM, INC,
GROUND WATER LEVEL DATA
Project Name___ Do corn b o Praject Number_ (7¢24- 85
Date__b-2+- G4 Field Crew__ < AL i1y Measuring Device lnder fia Pealae
and Number
Depth to Depth to Product Reference | Ground Waler
Product | Ground Waler | Thickness | Elevation Elevation
Well No, Time {feet) {feet) (feet) (fect) (feet) Physical Observations/Comments
Hus -t Y% 3976 \ oo bo Lo 2w “
Hw-2 [ i+53 H2.96 G%-6% 55. 9%
Mod-3 | i43e 3945 97.0% ] S%43
Mo -4 | 432 3. 29 99-3s| _6o.96
Mw -5 | 143 29 69 b33 5 B 6D
M- b e H7. 2\ 7.6 5541 "
MUs- | Ho.gs T%.93] S+ 4%
“ Signature "/j;é/ j é " "




Title: Acarer Yurmeims TesT
Job No: 191,05
Station: Beacon #4604
Aquifer Test Performed: Tuae 22 v 24,0394
Analysis By: Steve Ligre

AQUITER TEST PARAMETERS: M\J-Z (Pumping Well)

-Pumping Rate = \. & P 0 0.y 'H'-L/"W;
Duration = 2“4 \naours

-Distance to Cbservation Well (ft} = ©.F feet

_Saturated Thickness = 54.0e- 11,15 = 12.%5 (1.5) = 16,25 feal

. (Vsed 2o Lecd)

*water level on ha = LVAS (feet below top of casing)
*depth to bottom of screen = SH.0s  (feat below top of casing)

—-Depth to top of pumping well screen = &

~Depth to bottom of pumping well screen = 12.%S

—Hydraulic Conductivity Ratio = 0.1  (u, /)

AQUITER TEST PARAMETERS: MW~V (Cb=zervation Wsll)

—Distance from Pumping Well (ft) = 93.0

—~Pumping Rate (from above) = 0.2 £L&£%/men :

—Saturated Thickness = S9-39.%bz 144 (15 =202y feek
»water level on Yoz = 39.86 (feet below top of casing)

' *depth to bettom of screen = 54. o (feet Delow top of casing)

-Depth to top of pumping well screen = &

—Depth to bottom of pumping well screen = \1.§5

—Depth to top of observation well screen = &

~Dapth to bottom of pumping well screen = ‘4.1

Ground water gradient on L’/l'-{/'H was caluculated to be 5.0 f[t/ft
toward the vier¥hoesk.




CASING STORAGE EFFECT CALCULATION

L. o (de™ 4p.7)
Rs

t.= time of test affected by casing storage (minutes)
d. = inside diameter of casing (inches}

dp
Q/s

outside diameter of column (discharge) pipe (inches)

specific capacity of flow rate divided by drawdown

for WMuh-"4
‘ _ 4o
d‘P = |, Q
Q= L6 gpm

s = drawdown at %, (guessed and iterated)

4, . o.s[(r-m\«-_(}‘a\‘*\_\ . S5.b menakes

@ 5. Mu\—zs, o = 1 H Lot

L&
-) {',c_.f— 2

M,AH SO A T ISV P

RGSu.\.‘hS \./:-\AA:-—‘EQ }(\A.r..:\' Dd\\l—‘ ’mr-:\' ,eqr‘ﬁ'\a:.r\ af ‘\r\\!l LT gV o
afler an 2lepied e of 1L pwmaket Uke Medert will e yged
For tem el gls




ESTIMATED TRANSMISSIVITY VALUES .
Theis:
for My -T.:
T= 0.0%35\v7 L/l

S 6.00VOW§

for M-I . -
Tz 0.0%449L T4 /e
S= 0.0034073

Cooper Jacob:
for Mw-1

Tz 6.026735 £ [ pmann

S = 0. 003425

foz.' [ju-\ :
T- 0.0910% fL¥/wl.

e e T T L e D S e T e T D R e e e




1.) TRANSMISSIVITY:
Mu-1 {pumping) Mad -\ (ebservation)
Theis : T = 0.035  4E2/nl T =20.9906  §t*/mt
Cooper Jaceb: T = ¢.-0L ¢ CE Y omns T =0.05¢ L ms
T = 0.060 ff/min
2.} CALCULATION OF HYDRAULIC CONDUCTIVITY:

T = Kb or K =T/b where h = aquifer
thickness in feet =
—Saturated thickness

for Hw-71
T = 0.0b0O " K = 0‘057".2% = 0.0073%) C{/M
b= 14915
for M-
o0.a0ko ‘
T = O.0LO K = o AR = Q-DQL% C%/ﬁ..-:_
b= 2141

O3 o0 B
Kim =o——___,._-— = ¢.0030 ft/min

. pare—




SE1000C
Environmental Logger
Ces27 10:24

Unit# 01919 Test O
Setups: INPUT 1 INPUT 2
Type Level (F) Level (F)
Mode TQC TOC
I.D0. s1eTelele] 00000
Reference 0.000 0.000
Linearity 0.120 0.040
Scale factor 19.950 10.040
Offset ¢.030 0.050
Delay mSEC S5C.000 50.000

Step O C&/7Z23 14:33:47

Elapsed Time

_OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
. . . e .
o
<
<

INFUT 1 INPUT 2
~0.00s 0.000
=-0.012 0.000
~0.012 0.000
-0.012 0.000
-0.01z2 0.000
-0 .01%2 ¢.000
-0.012 0.000
-0.01z2 0.000
-0.,012 0.000
-0.012 0.000
-0.012 ¢.000
-0.01z2 0.000
-0 .012 0.000
-0.01z 0.000
-0.012 0.000Q
-C.012 0.000
-0.012 0.000
-0.01z2 ¢.000
-0.012 0.000
-0.012 0.000
~0.012 0.000
-0.012 0.000
-0.012 G.000
-0.012 0.000
-0.012 0.000
~-0.012 ¢.000
~G.012 0.000
=-0.012 0.000

0.044 0.000
0.201 0.000
0.271 ©.000
0.182 0.000
0.075 0.000
0.132 0.000
0.233 0.000
©.309 0.000
0.334 _ .. 0.C00

OO

Q0O

OO

c O

oG

OO0 o Ne

Time Drawdown Drawdown

oleRsNsNoReNoNe Nl

OOOOOOOOOOOOOOOOOOOOOOGOOOOOOOOOOOOOO
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L1300
L1333
1365
.1400
.14323
.1466
.1500
L1533
.1566
-1600
L1633
L1666
.1700
1733
1766
.1800
L1833
L1866
L1300
L1933
1946
.2000
.20322
. 20656
.2100
L2133
L2165
L2200
-2233
L2266
L2300

o

At X
L2365
.2400
2433
L2465
.2500
L2B33
2565
L2600
L2633
L2666
_2700
L2733
27566
.2800
L2833
. 2866
2300
L2933
LRI66
. 3000
L3033
.30646
.3100
3133
L3166
.3200
L3233
. 32656
.3200
.3333
.3500
. 3666

PR RPEPRPPRPRP000000000000000
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.454
-491
L5232
.561
599
636
674
712
L7500
782
.812
.851
.289%
.20
.258
990
021
083
030
122
.153
-191
223
.254
.286
317
.349
.381
L4112
L444
L4735
.507
.538
.B70
.5601
625
.658
L6893
72l
.75z
754
-809
.B41
.B72
.304
929
. 960
LF9Z
017
.049
.074
.105
127
162
L1394
.219
.244
L ZE9
301
326
.351
376
.515
L6385

o0 © O oo

(e N e

o Q

C.13

L1333
L1366

0.14

L1433
L1466

0.15

L1533
L1566

0.16

L1633
1666

0.17

1733
L1766

G.18

.1833
.1866

0.19

.1933
1966

0.2

L2033
L2064

0.21

L2133

2166

0.z2

L2233
L2266

0.23

—

L2333
L2366

0.z24

.24323
L2466

0.25

.2533
2566

0.z6

L2633
L2666

0.27

L2733
2765

0.28

L2833
28646

.29

L2933
L2966

0.3

L2033
3066

©.31

L3133
3166

0.32

L3232
L3266

.22

L3333

.35

.36656
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0.454
.491
-523
-561
.599
.636
674
712

0.75

0.782

0.813

0.851

©.889

0.92
0.958
0.99

1.021
1.053

1.0%
122
153
191
L2273
.254
.286
.317
.349
.381
412
Ad44
.475
-507
.538

1.57
.601
626
.658
.689
721
728
.784
.B0%
.841
872
.304
.%29

1.96
.992
.017
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074
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162
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.219
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.351
.376
.515
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4555

L4500
LA4&666
L4823
.5000
.5166
L5333
.5500
L5666
.5833
L6000
6166
L6333
.6500
. 6666
.6833
.7000
7166
L7333
. 7500
. 7666
L7833
. 8000
L8165

o -

B335
.85%00
.B666
L8833
. 3000
2166
L9333
L2500
L9666
L3833
L0000
L2000
L4000
L6000
.8000
0000
L2000
L4000
L6000
.8000
0000
L2000
4000
L6000
.8000
.0000
L2000
.4000
.8000
.8000
Q000
. 2000
.4000
.&000
L8000
L0000
L2000
4000
.6000

.893

56
019
.082
139
.189
.244
. 303
.353
.410
.460
.517
.568
.612
643
656
B2
662
.&656
.649
637
L6311
618
612
.5399
. 586
.580
.574
.5&8
.561
.54%
.538
517
504
432
L47G
.4ls
. 385
.366
. 360
.247
.G22
.303
.297
.290
297
.3093
.315
322
.334
.341
.347
341
347
347
-353
.352
353
360
360
3466
372
.278
385
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003
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.000
.002
.003
Q00
.000
.0C0
.000
.000
.000
.000
.000
.000
.000
.Q00
.Q00
.000
.000
.000
.000
.Q00
.000
LQ00
elole
.Q03
.000
.000
.000
Nelele
.000
.000
.000
Relele)
.000
.0GC0
LG00
.000
000
.Q00Q
.000
.000
.000
000
.003
.000
.000
.003
Relexc
.000
.C00
Q03
.000
.000

003

.03

003
000
elole)
000
elole)

.000

003

o0

(oo

41566
L4333

0.45

4666
.4833

6.5

.5les
5333

0.55

.5666
.5833

0.6

6166
.6333

0.65

6666
L6833

0.7

71566
L7333

0.75

7566
.7833

0.8

.B166
8333

0.85

.B&6S
.88332

0.9

L9165
9333

0.95

L9666
-9833
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56
=3
£0
82.
&4
&5
68
70.
72
74
7&
73.
80
82
84.
85
88,
30
92
34
96
93
100
120
140
160
1a0

L2000
-4000

. 6000
.8000
L0000
.2000
L4000
6000
.800C0
.0000
.2000
L4000
.56000
.8000
L0000
L0000
.0000
L0000
L0000
.Q0G0
.0000
.0000
.0000
0000
L0000
.0000
Nelololy
.C000
.0000
.0000
.0000
L0000
.Q0Q0
N elolele)
L0000
Nejelele)
.0000
Nelelo]o)
-0000
.0000
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.Q000
.0000
.Q000
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.0000
.00Q00
elelole
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.0000
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.Q000
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.0000
.0000
.0000
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.G00
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.423
429
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.460
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.473
LA79
.486
.498
.511
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.416
.330
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.298
739
.168
.287
464
.653
703
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.760
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.144
.251
L339
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.591
41
679
723
773
.069
.113
.164
227
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.498
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739
.168
.287
464
.653
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.56324
671
716
5.76
5.81
L9346
. 386
056
.144
.251
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477
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.C03
.006
.003
L0003
.002
.003
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003
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.00%
.Q09
.009
.00%
.015
.015
.015
.15
.G12
019
019
.022
.022
.025
.025
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.028
.023
031
L0238
L0321
L0324
.031
021
.0z8
.034
.041
.041
.041
044
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.044
.047
0.05
0.05
C.05
.053
.07
L0532
.057
.06
0.06
0.06
.Cés
076
.085
.082
.095



240,
260

280
300.
320
340
360
380.
400
420
440
460
480
500.
520.
540.
S560.
580
600 .
620
640 .
&80 .
680
700
720
740
760
780
800
820
840
860
880
900
920
540
960
380
1000
1030
1060

1050.

1120

1150.

1180
1210
1240
1270
1300

1330.

13260
1390

Qo0

.0090
.000

slele

000
.000
000

000

000
. 000
.000
.000
.000

000
000
000
o000

.Q00

000

.000

000
000

felely
.000
.000
.000
.000
.000
L0090
.000
000
Q0%
.0C0
-000
Relele]
.000
.000
.000

el
Lo
.00
00
Q0
o]0]
.00
.00
.00
.00
.00
olo]
.00
.00

6.610
7.327
5

613
5.810
.823
.504
.219
207
.011
-0&8
.6385
754
477
.503
.540
.591
.622
.641
olel-Y
.888
127
441
246
.2%90
.241
. 397
.448
-504
.485
.485
.523
567
.536
687
831
.341
L1ce
775
.938
L1468
.291
LEF2
L0892
.309
L2566
127
.813
.8086
.Q08
.379
.870
L322
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117
.130

.146
.152
161
.165
177
.187
-196
.209
.222
.228
235
.244
.280
.Z60
266
.269
269
LEZ76
.285
292
.295
. 298
.301
.308
.311
.314
.317
317
.223
.330
L3326
.342
.352
. 358
.362
371
.381
.393
L4032
.409
412
416
419
L425
L4238
.431
.444
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.454
.454
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260
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300
320
340
260
380
400
420
440
460
480
500
520
540
580
580
&00
620
&40
650
&80
700
720
740
760
730
800
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840
880
880
9C0
320
2490
FE0
S80
1000
1030
1060
1090
1120
1150
1180
1210
1240
1270
1300
1330
1260
1390

6.61
7.327
5.615
5.81
.823
.304
.219
207
011
-068
.685
.754
477
.503
5.54
591
622
.641
.006
.888
127
.441
L2486
E.2%
.341
L3977
443
.504
.485
.485
.522
567
.536
.687
L8311
-341
.109
275
L5938
.14¢8
.291
272
.08%
.309
L2686
.127
.813
.806
.003
379
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0.454
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Aquifer Pumping Test-DBeacon B04=8/24/94 (nw-1)
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Aquifer Pumping Test-Beacon 604-6/24/94 ( Aw-1)
j“' b IIHIil T HIH?I | I I!UIII I'T"HIIIII [ Hi!il] T II]I_E
g E. T = 0.826835 ft°/min =
: . 003620 =
8, F- /_‘:;”

T
H

?I'

I
1

d Drawdowm {fi7}

[.:51 :;:'— -“L;E
= =
=
1, E- <
T g _5:—- ";: §
oo | AQTESOLY
B B =
o B B —= GERAGHTY
b = : = & MILLER, INC.
1. = “=  E#Modeling Broup

— »

= ¥ =
0. S el o ool ool i
0,01 0.1 1. i ﬂ_+ 1__ ad, L4, 10000,
Time (roin}




Aquifer Pumping Test-Beacon 804— MW-1
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Aquifer Pumping Test~Beacon 604~ MW~1
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HYDROGRAPHS FROM PUMPING TEST

%

Beacon Station #6004, June 23 & 24, 1994
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* = Disengaged pump temporarily to repair break in hose




HYDROGRAPHS FROM PUMPING TEST

Beacon Station #604, June 23 & 24, 1994
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HYDROGRAPHS FROM PUMPING TEST

Beacon Staticn #604. June 23 & 24, 1994
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I CARPTURE 2.20 Ly Data Services - 707/732-0528
(C)Copyright 1985-88 Don McEdwards -- ALl Rights Reserved

Enter the input file name 1302443 .dat
Create ®*.PLT file (Y OR N) v

Encter the *x.PLT file name 19024a.plt

MW-2 Pumping at 1.6 gpm K is 0.003 ft/min

SCALE XORG YORG GRAD THETA
40 .0000 0.0000 0 .0000 0.0200 125.0000

PERM HEIGHT POROSITY

0.003 20,000 0.250
STEP LPaTH
10.00 280 .00
NWSTREAM NLSPAIRS PLTHI FLTHMZ PLTDT
13.0 0.0 10.90 100.0 19.90

ENTER @ TO STOP, BIT {(RETURN) TO PROCEED

MW-2 Pumping at 1.6 gpm K is 0.003 ft/min
WELL GPM ACORD YCORD ELOT?

1 1.60 40 .00 250.00 ¥

lENTER @ TO STOP, HIT (RETURN> TO PRGCEED






CAFPTURE 2.20 by Data Services - 707/7%2—-0528
(C)Copyright 1985-88 Don McEdwards -- All Rights Reserwed

Enter the input file name 15024a .dat
Create *x.PLT file (Y OR N) vy

Enter the x.PLT file name 135024a.plt

MlW-2 Pumping at 1.0 gpm K is 0.003 ft/min

SCALE XORG YORG GRAD THETA
40 .0000 G .0000 0.0000 0.0200 125.0000C

PERM AZIGHT POROSITY

0.003 20.000 0.250
STEP LFATH
10.00 280.00
NWSTREAM MLIPAIRS PLTM1 PLTMZ PLTOT
13.0 ¢.0 10.0 100.0 10.0

ENTER Q@ TO 3TOR, HIT {(RETURN} TO PROCEED

MW=2 Pumping at 1.0 gpm K is 0.003 ft/min
WELL GFM XCORD YCORD PLOT?

1 1.00 40 .00 250 .00 Y

ENTER Q@ TO STOP, HIT (RETURN> TO FROCEED







APPENDIX D

GROUND WATER SAMPLE ANALYTICAL RESULTS



”E’ June 29, 1994

Sample Log 9724

Steve Liaty ﬂ‘ i IRRE _hﬁﬂ
Acton, Mickelson & van Dam gh
5090 Robert J. Matthews Pkwy ”_! JUL 5 6s
El Dorado Hills, CA 95762 LL"HW__“

Subject: Analytical Results for 1 Water Sample
Identified as: Project # 19024.05 (Beacon 604)
Received: 06/24/94

Dear Mr. Liaty:

Analysis of the sample(s) referenced above has been completed.
This report is written to confirm results communicated on
June 29, 1994 and describes procedures used to analyze the
samples.

I Sample(s) were received in 40-milliliter glass vials sealed
with TFE lined septae and plastic screw-caps. Each sample was trans-
l ported and received under documented chain of custody and

stored at 4 degrees C until analysis was performed.

Sample(s) were analyzed using the following method(s):

"BTEX" (EPA Method 602/Purge-and-Trap)
"TPH as Gasoline" (Modified EPA Method 8015/Purge-and-Trap)

Please refer to the following table(s) for summarized analytical
results and contact us at 916-753-9500 if you have gquestions regarding
procedures or results. The chain-of-custody document is enclosed.

Approved by:

\M.Lé\’,

Jod\ Kiff
Sgnidr Cheliist

——

Western Environmental Science & Technalagy - 45133 County Road 328 + Davis, CA 95616 - 916 753-9500 * FAX: 916 757-4652



zZE=Es7

Sample Log 9724

9724~1
Sample: MW-2 (effluent)
From : Project # 19024.05 (Beacon &04)
Sampled : 06/24/94
Dilution : 1:1 QC Batch : 2089B
Matrix : Water
Measured
Parameter {MRL) ug Value ug
Benzene (.50) 2.3
Toluene (.50) 1.9
Ethylbenzene (-50) 1.2
Total Xylenes {.50) 8.5
TPH as Gasoline (50) 65
Surrogate Recovery 96 %
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Date Analyzed: 06-28-54
Column 3 0.53mm I0D X 30m DBMWAX (JMJ Scientificy

Wastern Environmenta! Science & Technology + 45133 County Road 328

« Davis, CA 95616

Mitra Sarkhosh

Senior Chemist

. 916 753-9500 - FAX: 916 757-4652



Ultramar Inc. BEACSN
CHAIN OF CUSTODY REPORT

Beacon Stalion No. Sampler (Print Name) Date Form No.
ANALYSES b1y - 8w 1 of ¢
b oY —% v L»—«A [
Project No. Sampler {Signature)
2! 4
(S024. 85 A;S o [ < - ]
Project Location Afliliation El= T
ol e
. @
| T g
Sample No /identification Date Time Lab No. m | - 2 REMARKS
Ao 2 CeECLa k) L2gu | 3200 K HECIUNTY
o
. a
L 0L
II Lufu D ldﬁl‘l‘f”a{"” I
Relingquished by: (SlgnaturefAfflllahon) Dale | Time Recewed by: (Signature/Affiliation} Dale | Time
> v . e TR
jb‘ﬁur—L% G2t | 12140 / " gwﬁy,._, /ch CHH| (39,4
Relingquished by: (Slgnaiurch iliation}) . Date | Time ﬂ_('»( :eiveldl by: (Signaturé/Affilintion) Date | Time
_ / 424, —_— e r—— L]
Relinry[ished by: (Sighature/Alfiliation) Date Tlme ‘Recejwed y: (Signature/Alfiliation) Date | Time
' e \{Q[)AQJ D%wm Vors
Report To: Billto:[/  ULTRAMAR INC.
_ ) 525 West Third Street
Sdewe Lo Sy Hanford, CA 93230
At Attention: _ Terry tos

CWHITE: Retrn o Clicnt with Report YELTOW L abuaridory Gopy PINK: Originatlor Copy S e



”57 July 1, 1994

Sample Log 9716

RPN

Steve Liaty l
Acton, Mickelson & van Dam bl 1 ;
5090 Robert J. Matthews Pkwy Eqi AUG 10 S% !
El Dorado Hills, CA 95762 3

_hjﬁﬁtjcﬁﬁijﬁtJé

| sl

—————— P ]

Subject: Analytical Results for 2 Water Samples
Identified as: Project # 19024.05 (Beacon 604)
Received: 06/24/94

Dear Mr. Liaty:

Analysis of the sample(s) referenced above has been completed.
This report is written to confirm results communicated on
July 1, 1994 and describes procedures used to analyze the
samples.

The sample(s) were received in:

40ml voa vials sealed with TFE-lined septae
1-L glass bottle sealed with TFE-lined cap
1l-L polyethylene bottle sealed with polyethylene cap

Each sample was transported and received under documented chain of
custody, assigned a consecutive log number and stored at 4 degrees
Celsius until analysis commenced.

Sample(s)} were analyzed using the following method(s):

"BTEX" (EPA Method 602/Purge-~and-Trap)

"TPH as Gasoline" (Modified EPA Method 8015/Purge—-and-Trap)
"Volatile Organic Priority Pollutants" (EPA Method 624)
"Semi-Volatile Priority Pollutants" (EPA Method 625)
"Metals" (EPA 6010,7000)

Please refer to the following table(s) for summarized analytical

results and contact us at 916-753-9500 if you have guestions regarding
procedures or results. The chain~of-custody document is enclosed.

Approved by:

J Kiff [\
enjor Chemist

Western Enviranmantal Science & Tachnology + 45133 County Road 328 + Davis, CA 95616 - g16 753-9500 + FAX. 916 757-4652



JE; Sample Log 9716

F7LE-L
Sample: MW-2 6/23/94

From : Project # 19024.05 (Beacon 604)
Sampled : 06/23/94

Dilution : 1:100 QC Batch : 4093d
Matrix : Water

| Measured
Parameter (MRL) ug/ Value ug/L
Benzene (50) 12000
Toluene {50) 12000
Ethylbenzene {50) 1400
Total Xylenes (50) 7800
TPH as Gasoline (5000) 57000
Surrogate Recovery 102 %

time in seconds
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Date Analyzed: 06-30-54 Mitra Sarkhosh
Column ¢ 0.F3mm [0 ¥ 30m DBHAX (J3H Scientified Senior Chemist

Westarn Environmental Science & Technalogy - 45133 County Road 328 - Davis, CA 95618 - Q16 753-9500 « FAX: 915 757-4652



Phato lonization
EFA 8020802 .

Flawe Jonization

Mod 8016

Benzene

Waestern Environmental Science & Technology + 45133 County Road 328 - Davis, CA 95616

=

HES) sample Log

97165=2
Sample: MW-2 6/24/94

From : Project # 19024.05 (Beacon 604)
Sampled : 06/24/94

Dilution : 1:50 QC Batch : 4093b
Matrix : Water

9716

o¢

Maasured

Parameter {MRL} ug/. Value ug
Benzene {25) 7200
Toluene {25) 7500
Ethylhenzene (25) 1200
Total Xylenes {25) 6000
TPH as Gascoline (2500) 36000
Surrogate Recovery 100

E § gﬁ ggg g time in seconds
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Date Analyzed: 06-23-9+4 Mitra Sarkhosh
Column : 0.53mm ID ¥ 30m DBMAX (J&W Scientific) Senior Chemist

. 916 753-3500

S N Y

© FAX: 916 757-4652




Waestarn Environmental Science & Technology

LE=Es7

Sample: MW-2 6/24/94

From : Project # 19024.05 (Beacon 604)

Sampled : 06/24/94
Matrix : Water

624 - Volatile Organic Priority Pollutants

Parameter

July 1, 1994
- Sample Log 9716

—— et s A S S —————————————— A il T . — - ———— e S — -

Chloromethane
Bromomethane
cis-1,2-Dichlorcoethene
trans-1,2-Dichloroethens
vinyl Chloride
Chloroethane

Methylene Chloride
Acetone

Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
Chloroform
1,2=-Dichlorcethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis~-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4=-Dichlorobenzene
2—-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachlorcethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

P,M-Xylene

0-Xylene

Received : 06/24/94
Analyzed : 06/30/%94
Measured

(MRL) ug/r Value gt Flag
( 500} < 500
( 500) < 500
( 250) < 250
( 250) < 250
{ 500) < 500
( 500) < 500
{ 250) < 250
(5000) <5000
{ 250) < 250
( 250) < 250
( 250) < 250
( 250) < 250
( 250) < 250
(5000) <5000
( 250) < 250
( 250) < 250
( 250) < 250
( 250) < 250
{ 250) < 250
{ 250) < 250
( 250) < 250
( 250) < 250
{ 250) 6400

( 250) < 250
{ 250) < 250
(2500) <2500
{ 250) < 250
{ 250) < 250
( 250) < 250
(2500) <2500
( 250) < 250
( 250) < 250
( 250) 6200

( 250) < 250
( 250) 1900

( 250) < 250
( 250) 5500

( 250} 2800

g:;ic é;amist l l
916 753-9500 - FAX:; 916 757-4852

45133 County Road 328 - Davig, CA 95616



Sample Log 9716

EPA 624 System Monitoring Compound Recovery

SMC1 SMcC2 SMC3 QOTHER TOT
Sample (TOL) # (BFB) # (DCE) # ouT
MW-2 6/24/94 99 97 100 0
QC Limits
SMC1 (TOL) = Toluene-ds8 (88-120)
SMC2 (BFB) = Bromofluorobenzene (86~120)
SMC3 (DCE) = 1,2-Dichloroethane-d4 {(76=114)

# Column to be used to flag recovery values
* Values outside of QC limits

D System Monitoring Compound diluted out

Joa X Kiff '
Sa r Chemist

Western Environmental Science & Technology - 45133 County Road 328 - Davis, CA 95616 - 916 753-9500 -+ FAX: 916 757-4652



Western Envircnimental Science & Technology

zZE=s7

Sample: MW-2 6/24/94

July 1, 1994

Sample Log 9716

From : Project # 19024.05 (Beacon 604)

Sampled : 06/24/94
Matrix : Water
Extracted : 06/29/94

625 -~ Semi Volatile Organic Priority Pollutants

Parameter

Acenaphthene

Acenaphthylene

Anthracene

Benzo (a) anthracene

Benzo (b) fluoranthene

Benzo (k) fluoranthene

Benzo (a) pyrene

Benzo (ghi) perylene

Butyl benzyl phthalate

bis (2-chloroethyl) ether
bis (2-chloroethoxy) methane
bis (2-ethylhexyl) phthalate
bis (2-chloroisopropyl) ether
4-Bromophenyl phenyl ether
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene

Dibenzo (ah) anthracene
Di-n-butyl phthalate
Di-n-octyl phthalate
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
3,37-Dichlorobenzidine
Diethyl phthalate

Dimethyl phthalate
2,4-Dinitrotoluene

Received : 06/24/94
Analyzed : 06/29/94
Measured
(MRL) ugst Value wr Flag
( 10) < 10
( 10) < 10
( 10) < 10
( 10) < 10
( 10) < 10
( 10} < 10
( 10) < 10
( 10) < 10
( 10) < 10
( 10} < 10
( 10) < 10
( 10) < 10
( 10) < 10
{ 10) < 10
( 10) < 10
( 10) < 10
( 10) < 10
( 10) < 10
( 10) < 10
( 10) < 10
( 10) < 10
( 10) < 10
( 10) < 10
( 20) < 20
( 10) < 10
( 10) < 10
( 10) < 10
‘\icaxx/ubiﬂ
g:‘ rfi(f:'l!:lenistl [
. Davis, CA 95615 - 916 753-9500 - FAX: 916 757-4652

- 45133 County Road 328




July 1, 1994

Sample: MW-2 6/24/94

From : Project # 19024.05 (Beacon 604}

Sampled : 06/24/94 Received : 06/24/94
Matrix : Water Analyzed : 06/29/94
Extracted : 06/29/94
625 - Semi Volatile Organic Priority Pollutants
Measured

Parameter {MRL) w1 Value wr Flag
2,6=-Dinitrotoluene ( 10) < 10
Fluoranthene ( 10) < 10
Fluorene ( 10) < 10
Hexachlorobenzene ( 10) < 10
Hexachlorobutadiene ( 10) < 10
Hexachloroethane ( 10) < 10
Indeno (1,2,3-cd) pyrene { 10) < 10
Isophorone { 10) < 10
Naphthalene ( 10) 300
Nitrobenzene ( 10} < 10
n-Nitrosodi-n-propylamine ( 10) < 10
Phenanthrene ( 10) < 10
Pyrene ( 10) < 10
1,2,4-Trichlorcbenzene {( 10} < 10

( 10) < 10
n-Nitrosodimethylamine { 10} < 10
n-Nitrosodiphenylamine ( 10) < 10
4-Chloro-3-methylphenol ( 20) < 20
2-Chlorophencl f 10) < 10
2,4-Dichlorophenol { 10) < 10
2,4-Dimethylphenol ( 10) < 10
2,4=-Dinitrophenocl ( 5B0) < 50
2-Methyl-4,6-dinitrophenol ( 50) < 50
2-Nitrophenol ( 10) < 10
4-Nitrophenol ( 50) < 50
Pentachlorophenol { 50) < 50
Phenol ( 10) < 10
2,4,6=-Trichlorophenol { 10) < 10

\‘M ()

Jo Kiese l
S or Chemi=t

I Hexachlorocyclopentadiene

Western Environmental Scienca & Technology + 45133 County Road 328 - Davis, CA 95616 - 916 753-9500 - FAX: 916 757-4652




Sample Log 29716

EPA 625 System Monitoring Compound Recovery

SMC1 SMC2 SMC3 SMC4 SMCS5 SMCé OTHER TOT
Sample (NBZ)#(FBP)#(TPH)#(PHL) # ( 2FP) # (TBF) # ouT

MW-2 6/24/94 80 85 112 79 44 98 0

QC Limits
SMC1 (NBZ) = Nitrobenzene=-ds (35~-114)
SMC2 (FBP) = 2-Fluorobiphenyl (43-116)
SMC3 (TPH) = Terphenyl-dil4 (33-141)
SMC4 (PFHL) = Phenol-de (10-110)
SMC5 (2FP) = 2-Fluorophenol (21-110)
SMC6 (TBF) = 2,4,6-Tribromophencl (10-123)

# Column to be used to flag recovery values

D System Monitoring Compound diluted out

I * Values outside of QC limits

Waestern Environmental Science & Technology -« 48133 County Road 328 + Davis, CA 95616 - .‘_916 753-9500 + FAX: 918 757-4652




HE=sT

Sample
From :
Sampled
Matrix

Priority Pollutant Metals

Parameter
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

* MRL = Method Reporting Limit

Project # 19024.05 (Beacon 604)
06/24/94
Water

July 1, 1994
Sample Log 9716-2

Recelived

06/24/94

Units : mg/L

Westarn Environmental Science & Technoiogy

+ 45133 County Road 328

EPA Date Date
Method Digested Analvzed MRL* Conc.

6010 06/29/94 06/30/94 (0.032) <0.032
7060 06/29/94  06/30/94 (0.005)  <0.005
6010 06/29/94 06/30/94 (0.001) 0.0010
6010 06/29/94 06/30/94 (0.004) 0.0089
6010 06/29/94 06/30/94 (0.007) 0.035
6010 06/29/94 06/30/94 {0.006) 0.0091
7421 06/29/94 07/01/94 (0.003)  <0.003
7470 06/28/94 06/28/94 (0.005)  <0.005
€010 06/29/94 06/30/94 (0.015) 0.036
7740  06/29/94  06/30/94 (0.005)  <0.005
6010 06/29/94 06/30/94 (0.007) 0.0097
7841 06/29/94 07/01/94 (0.005) <0.005
6010 06/29/94 06/30/94 (0.010) 0.012

\ma (A

M{- elle L.Lknderson

qbt ls Supe

+ Davis, CA 95616 -
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ANALYTICAL LABORATORY
July 27, 1994

1610 § STREET SACRAMENTQ, CALIFORNIA 95814 « 916-447-2946 » FAX 916-447-8321

Western Environmental Science
& Technology

1046 0live Drive, Suite 3

Davis, CA 95616

Attn: Les Biddle

Project Name: Beacon 604
Project Location: Livermore
Project #: 19024.05

P.0. #: 9716

Anlab [.D. AD15833 Client Code: 315

SAMPLE DESCRIPTION: MW-2 Matrix: W

Sample collection date: 06/24/94 Time: 13:15

Lab submittal date: 06/24/94 Time: 16:54
Turn-Argund-Time: TYPE 10 Sample Disposal: LAB

TEST UNITS TEST DETECTION
PARAMETER RESULT LIMIT
pH by EPA 150.1 (Electrometric) Std. units 6.8 --

EC by EPA 120.1 umhos/cm 1200 1
Hardness as CaC03 by SM 2340 B mg/1 640 5.0
Tet. Dissolved Solids, EPA 160.1 mg/1 620 15
Chloride by EPA 300.0 mg/1 65 1.0
Alkalinity, Tot(CaC03) EPA 310.1 mg/! 510 2.0
Hydroxide Alkalinity (CH) mg/1 ND 0.20
Sulfate by EPA 300.0 mg/ 10 0.5
Carbonate Alkalinity (CO3) mg/ 1 ND 1.2
Bicarbonate Alkalinity (HCO3) mg/] 620 2.4

Multicomponent analysis: METALS BY ICAP

Calcium EPA 200.7 mg/1 72 0.10
Copper EPA 200.7 mg/1 ND 0.020
[ron EPA 200.7 mg/1 18 0.030
Magnesium EPA 200.7 mg/1 110 0.10
Manganese EPA 200.7 mg/1 3.5 0.0050
Patassium EPA 200.7 mg/ 1.6 0.50
Sodium EPA 200.7 mg/1 42 0.50
Zinc EPA 200.7 mg/1 0.038 0.0050C

Tctal Anions meq/1 12

Total Cations meq/1 14

e papappp———— A L Ll ikl

ND = Not Detected

Note: Sample was not analyzed for MBAS due to Tabora;pfy error. :#;lﬂ

Report Approved By: 4
:jbe ELAP ID #: 1468 U {/ J

the Jabgratory i% limited to the amount paid for this report. This repart is for the exclusive

This report is applicable only to the sample received by the Isboratory. The 1iability of d f
yability for the further distribution of the report or its contents.

use of the client to whom i1t is addressed and upon the condition that the client assumes alt t
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APPENDIX E
SOIL VAPOR EXTRACTION TEST - JUNE 24, 1994

FIELD OBSERVATIONS AND CALCULATIONS
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VAPOR EXTRACTION PILOT TEST CALCULATIONS
AMYV PROJECT NO. 19024.05

Extraction Rate

The pilot test flow rate from vapor well VW-1 at 0930 hours was determined to be approximately 18
standard cubic feet per minute (scfm) or 25,920 standard cubic feet per day (scfd). Laboratory
analysis of an air sample collected at this time during the pilot test (laboratory report(s) enclosed)
indicates the concentration of total petroleum hydrocarbons as gasoline (TPHg) in the vapor stream to
be 72 parts per million by volume (ppmv), with a benzene fraction of & percent. These values

répresent the maximum expected concentration at start-up. Continued sjfs'tem operation should result
in decreased concentration.

The maximum volumetric rate of TPHg extraction is calculated as follows:

% = . 7
19 ctn, [ 83012 | 10 bar - . * ecFr x /RGO 2007 72 AT _ G e Cof 7B
Tctm, Sobar Braz  FIFsehm g el ZZ7 N TiEmwrs 7

Using the ideal gas law to determine the equivalent pound-moles (Ib-moles) for 25,920 scfd gives:

e Lot fo el . i ;
I'I~ /5 [ A 3_51__7_;-../_3 = G088 s e /S rﬂ/fj’

&
Using the molecular weight of hexane, the rate of TPHg extracted om a pounds basis is calculated as:
) th-mal G i = .
0205 S S 0,43’/‘&/&%3/ )
With a benzene fraction of 0.3 percent, the Ib-moles rate of benzene extraction is calculated as:
olaz,(o (-3 (\O”{) » /
O-OOS-— /Z:?’Jd/ X /m) = A=t "-?;En_;fe Barrp a2, e
& y
On a pounds basis, the extraction rate for benzene is calculated as:
T A
AT T s )/j e "_,f_@ — _’;___%__x_,?_—_} /é//a p’efﬁ?‘z.enc
Ty Y

2o
Vapor Extraction Zone of Influence

Approximation of the vapor extraction zone of influence is calculated using the empirical equation:
r = Q/2xhy

where r = distance from extraction of minimum effective air velocity, ft
Q = extracted air flow rate, scfm ‘
b = thickness of the unsaturated zone of the screened interval
v = assumed minimum effective air veloeity, 0.01 fest/minute

The calculated zone of influence is:

/8 sc

2 mlalioo __F_!:)
= o

f""_

= F2 =i



VAPOR EXTRACTION PILOT TEST CALCULATIONS
AMY PROJECT NO. 19024.05

Extraction Rate
The pilot test flow rate from vapor well VW-1

standard cubic feet per minute (scfm) or 28,
analysis of an air sample collected at this

at 1130 hours was determined to be approximately 20
800 standard cubic feet per day (scfd). Laboratory

time during the pilot test (laboratory report(s) enclosed)
indicates the concentration of total petroleum hydrocarbons as gasoline (TPHg) in the vapor stream to
be 13 parts per million by volume (ppmv), with a benzene fraction of &2 percent. These values

represent the maximum expected concentration at start-up, Continued System operation should result
in decreased concentration.

The maximum volumetric rate of TPHg extraction is calculated as follows:

7

532 2 L0 Pa , 3 -3 .

c, X T 2ascetm Y 2D g7 i GO iy . } 3T =& dscfd o
"hl//.oﬂ.m‘ 32 / by Hay :E"C.TJET-S J

Using the ideal gas law to determine the equivalent pound-moles (Ib-moles) for 28,800 scfd gives:

0.8 scbd v sl o ,n) ool oy,
5¢7 Fr3 day g

Using the molecular weight of hexane, the rate of TPHg extracted on a pounds basis is caleulated as:

p.001 feol | SO L = 0,09 b 2
- THay e ZE b

With a benzene fraction of 0.2 percent, the lIb-moles rate of benzene extraction is calculated as:

goool /0wl Fp-eTE ) = T TTIL=7  feireesses
Zy o.bLy 2.5 GeF)

On a pounds basis, the extraction rate for benzene is calculated as:

N

JOR il x 1502 ;. = ST S Tenrzae
oy Fo - rre ) .
z .5 () g.00 2~

Vapor Extraction Zone of Influence

Approximation of the vapor extraction zone of influence is calculated using the empirical equation:
r = Q/2xhv

where r = distance from extraction of minimum effective air velocity, ft
- Q = extracted air flow rate, scfm .

h = thickness of the unsaturated zone of the screened interval

v = assumed minimum effective air velocity, 0.01 feet/minute

The calculated zone of influence is:
~= 2O s QM = 35
2 (grr) (o0 EL‘)

MIA




VAPOR EXTRACTION PILOT TEST CALCULATIONS
AMY PROJECT NO. 19024.05

Extraction Rate

The pilot test flow rate from vapor well VW-1 at 1330 hours was determined to be approximately 19
standard cubic feet per minute (scfm) or 27,360 standard cubic feet per day (scfd). Laboratory
analysis of an air sample collected at this time during the pilot test (laboratory report(s) enclosed)
indicates the concentration of total petroleum hydrocarbons as gasoline (TPHg) in the vapor stream to
be 56 parts per million by volume (ppmv), with a benzene fraction of G-3" percent. These values

represent the maximum expected concentration at start-up. Continued g'jgtem operation should result
in decreased concentration.

The maximum volumetric rate of TPHg extraction is calculated as follows:

[S30/2 jonge ! P . se =73
T - , Vo F oy % /RO P17 x D¢ = 1
2Ockrm Jiobar 42 "C?ZF"’"J 7 ey iee =3 se b TPl g

Using the ideal gas law to determine the equivalent pound-moles (Ib-moles) for 27,360 scfd gives:

/.g"scﬁaf x _.r'b'mcp/ = po /&-,-wo/’
357 Fr3 M 7709

Using the molecular weight of hexane, the rate of TPHg extracted on a pounds basis is calculated as:

9.004 jbomol felb = p3a it/ ) 2
P * vl a5 /d/ﬁ/ 77 /f?
With a benzene fraction of 0.3 percent, the Ib-moles rate of benzene extraction is calculated as:
O 55 4 . /{291/’3 \ , 5 ib e
‘(o_r e/ ) 7 s I = Mh v s 2 - .
Ty LT, i 1) 27 rEne

On a pounds basis, the extraction rate for benzene is calculated as:

ﬁ,zﬂrEVT"/ouwuf T - o y . ‘
IR at) ey X AL o/ %fay o

. , .00l
Vapor Extraction Zone of Influence

Approximation of the vapor extraction zone of influence is calculated using the empirical equation:
r = Q/2=hy

where r = distance from extraction of minimum effective air velocity, f
Q = extracted air flow rate, scfm )
h = thickness of the unsaturated zone of the screened interval
v = assumed minimum effective air velocity, 0.01 feet/minute

The calculated zone of influence is:

= t7scfem T 34eT
Z o (9sr) (001 £
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APPENDIX F

AIR SAMPLE ANALYTICAL RESULTS - JUNE 24, 1994
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June 27, 1994
Sample Log 9715

Steve Liaty ﬂ (EIKH]
Acton, Mickelson & van Dam

5090 Robert J. Matthews Pkwy ,]| JUL 5 1004 .
El Dorado Hills, CA 95762

. —_—

Subject: Analytical Results for 3 Air Samples
Identified as: Project # 19024.05 (Beacon 604)
Received: 06/24/94

Dear Mr. Liaty:

Analysis of the sample(s) referenced above has been completed.
This report is written to confirm results communicated on
June 27, 1994 and describes procedures used to analyze the
samples.

The sample(s) were received in:

Tedlar air sampling bag
Each sample was transported and received under documented chain of
custody, assigned a consecutive log number and stored at 4 degrees
Celsius until analysis commenced.

Sample(s) were analyzed using the following method(s):

"BTEX" (EPA Method 8020/Purge-~-and-Trap)
"TPH as Gasoline" (Modified EPA Method 8015/Purge-and-Trap)

Please refer to the following table(s) for summarized analytical

results and contact us at 916-753-9500 if you have questions regarding
procedures or results. The chain-of-custody document is enclosed.

Approved by:

Sl
7Zn o?lgingst
.

Voo
\//

Western Environmental Science & Technology + 45133 County Rocad 328 - Davis, CA 95616 + 918 753-9500 + FAX: 916 ?57-4552
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8715~
Sample: VW-1 (0930)

From : Project # 19024.05 (Beacon 604)
Sampled : 06/24/94
Dilution : 1:5
Matrix : Air

QC Batch : 4092cCC

Sample Log 9715

Measured
Parameter (I‘IRL) Molar ppm Value Molar ppm
Benzene (.25) 1.9
Toluene (.25) 2.4
Ethylbenzene (.25) <.25
Total Xylenes (.25) .50
TPH as Gasoline (25) 72
Surrogate Recovery 104 %
e . a9 by 20 o 0 time in seconds
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Column :

Date Analyzed: 0&-24-54
L53mm ID X 30m OBUAX (JBW Scientific)

h
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Surr.,

Mitra Sarkhosh
Senior Chemist

Wastern Environmental Science & Technology + 45133 County Aoad 328 - Davis, CA 95616 - 816 753-8500

« FAX: 916 757-4652
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Sample: VW-1 (1130}

Sample Log 9715

9715-2

From : Project # 19024.05 (Beacon 604)
Sampled : 06/24/94
Dilution : 1:1 QC Batch : 4092CC
Matrix : Air
Measured
Parameter (MRL) moiar ppu Value sclar ppa
Benzene {.050) .32
Toluene (.050) 43
Ethylbenzene (.050) .054
Total Xylenes (.050) .35
TPH as Gasoline (5.0) 13
Surrogate Recovery 98 %
= g M by % time in seconds
=] - e NN UG (3 +
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Columm : G.S3mm I0 X 30m DSUAX (J3W Scientificd

Wastern Environmental Science & Technolagy

+ 45133 County Road 328

Mitra Sarkhosh
Senior Chemist

- Davis, CA 95615 - 916 753-8500 + FAX: 916 757-4652
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Sample Log 9715

F715=3
Sample: VW-1 (1330)
From : Project # 19024.05 {(Beacon 604)
Sampled : 06/24/94
Dilution : 1:5 QC Batch : 40%2c¢CcC
Matrix : Air
Measured
Parameter (MRL) woiar ppn Value wsiar ppn
Benzene (.25) 1.5
Toluene {.25) 1.7
Ethylbenzene (.25) <.25
Total Xylenes {.25) .47
TPH as Gasoline (25) 56
Surrogate Recovery 104 %
c - E g Eﬁ %ﬁg g ’g time in seconds
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Date Analyzed: 0&-25-94

Column : O.53mm ID X 30m DBLAX (J&l Scientific)

Western Environmental Scienca & Technology

- 45133 County Road 328 « Davis, CA 95616 + 916 753-8500

Mitra Sarkhosh
Senior Chemist

© FAX: 318 75‘?—4652
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APPENDIX G
SOIL VAPOR EXTRACTION TEST - AUGUST 12, 1994

FIELD OBSERVATIONS AND CALCULATIONS
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VAPOR EXTRACTION PILOT TEST CALCULATIONS
AMY PROJECT NO. 19024.05

Extraction Rate

The pilot test flow rate from vapor well VW-1 at 1155 hours on August 12, 1994 was determined to
be approximately 9.6 standard cubic feet per minute (scfm) or 13,824 standard cubic feet per day
(scfd). Laboratory analysis of an air sample collected at this time during the pilot test (laboratory
report(s) enclosed) indicates the concentration of total petroleum hydrocarbons as gasoline (TPHg) in
the vapor stream to be 520 parts per million by volume (ppmv), with a benzene fraction of 3.5
percent. These values represent the maximum expected concentration at start-up. Continued system
operation should result in decreased concentration.

The maximum volumetric rate of TPHg extraction is calculated as follows:

—7 -
Stz . rthar’ = Fsefmr ! Rl Fr3 . jdt0men 520577 =7 & scfal TPH
eyl ) S T Fay X iEG AT 3

Using the ideal gas law to determine the equivalent pound-motes (Ib-moles) for 13,824 scfd gives:

72 SCacd ' !G‘%Vﬂ — 7.7 /'5““”0‘} = p 02 /banﬂd/l Y alvd
_—_____.__-n—-'__'——— - -— .
073 atm 3¢ (53.2) 387 day Ay 2

D i S

Using the molecular weight of hexane, the rate of TPHg extracted on a pounds basis is calculated as:

poz tbimal Belb = ) T /b/ oy TPHg

o ZRrcr-vi
With a benzene fraction of 3.5 percent, the Ib-moles rate of benzene extraction s calculated as:

£8.02 ,/b'f;’of ¥ (0.0'5’5") = Zoxv? %?"';M/ penzen €
;;ﬂ

On a pounds basis, the extraction rate for benzene is calculared as:

- o x0—d 1b ) ‘ 78/ih —
dﬂy S arof

5.8 xw-<2 /%"}/ henzene

Vapor Extraction Zone of Influence

Approximation of the vapor extraction zone of influence is calculaced using the empirical equation:
r=Q/27hv

distance from extraction of minimum effective air velocity, ft

where: r =
Q = extracted air flow rate, scfm
h
v

= thickness of the unsacurated zone of the screened interval
= assumed minimum effective air velocity, 0.01 feet/minute

The calculated zone of influence is:

= 4.6 scfrm - e

27 (s} (00t £7 )
P rrrs




PRQJECT:

Bagcen §6404

VADOSE WELL

CONSTRUCTION DETAILS

1619 W. Flra} Sireat

Livermers, CA

L4

—

L2

)
\

N

§J:1 =
N
\

%
.

L1

L4

Barzhale
Dicmater 8 Inch

28.73

10

37

ACTON ® MICKELSON e VAN DAM, INC.

-
]

COMPLETION DATE AND TIME
Nole: hale beekfillag with Benisaite chips 37 fo 50 fasl

VADOSE WELL NO. yv-1

Protactive Casing

Locking Waler Tight Cap

Flush Grzde Wall Cansirucion

Diametar and Mat’i

Tatzl langth

Langth Above Graund
Thicknaszs cnd Type of Sacl

Dicmeter, Mat'l snd
Jeint Tyoe ef Rizer Flpe

Tyna of Haekfill
Araund Rlsar

Thickness and Type

ef Saql

Diztance of Filter Sand
Above Top of Screan

Typa of Fiiter
Around Screen

Manitering Wall Mal'!

Scraen Cauge/Slat Size
Dicmaeter and Lengih
cf Screen

Depth to Bettam

of Monitaring Wall

Dapth te tha Boltam
of filter Sand

18:45 05-28-33

12=-inzh stasl

12 inchas
1/4 inch

2 fesl, concrats
2 irex, SCH 40 PYC,
flush thracd

cament/ 5%

bantanita groul

2 fae?
bantanite zhips
2 feal

#3 Lonester

SCH 43 PYC

0.02¢ insh

Z imeh, 10 faa!

37 faat

37 foet




VAPOR EXTRACTION PILOT TEST CALCULATIONS
AMY PROJECT NO. 19024.05

Extraction Rate

The pilot test flow rate from vapor weil VW-2 at 1350 hours on August 12, 1994 was determiped to
be approximately 9.5 standard cubic feet per minute (scfm) or 13,680 standard cubic feet per day
(scfd). Laboratory analysis of an air sample collected at this time during the pilot test (laboratory
report(s) enclosed) indicates the concentration of total petroleum hydrocarbons as gasoline (TPHg) in
the vapor stream to be 7500 parts per million by volume (ppmv), with a benzene fraction of 4.1
percent. These values represent the maximum expected concentration at start-up. Continued system
operation should result in decreased concentration.

The maximum volumetric rate of TPHg extraction is calculated as follows:

- - B . / ]
10 chmm [2309R 128800 = 95 ehnn  QSTETD « 1440min x TIOOETE 2 102.6 scfd 717

iomar \ 55442 J ) Fay = EG Fr3
Using the ideal gas law to determine the equivalent pound-moles (Ib-moles) for 13,680 scfd gives:
02,6 Sselfed - 1 m¥im 102 . G s f ,
- atm scF w22 ) - p— = 0. 277 /b0l :
07> e (350°2) 5RT7 dey 72y g

Using the molecular weight of hexane, the rate of TPHg exmacted on 2 pounds basis is calculated as:

2T Bl 8e /b — b ) ;
2 c/-—_f-'y' X 2= 23 & /é/ay TFH

With a benzene fraction of 4.1 percent, the lb-moles rate of benzene extraction is calculated as:

0.27 /ﬁ"‘”’a”; fo.04i) T /./ x /7% 1b 20 s eme

e Sy
On a pounds basis, the extraction rate for benzene is calculated as:

- -2 Jhmrol 786 — a
j ! xs0 /cay x == = 0. & /%ey bemzeme

Vapor Ex‘tradion Zone of Influence
Approximation of the vapor extraction zone of influence is calculated using the empirical equation:
r=0Q/2rhv
where: r = distance from extraction of minimum effective air velocity, ft
Q = extracted air flow rate, scfm

h = thickness of the unsaturated zone of the screened interval
v = assumed minimum effective air velocity, 0.01 feet/minute

The calculated zone of influence is:

27 (14 Fr)l0.0 £7)
VLAY




L4

VADOSE WELL
CONSTRUCTION DETAILS

YADOSE WELL NO. Yw-2

Beacon §604
1619 W. Firat Sfrest
Livarmore, CA

PROJECT:

Protactive Cosing

=T
N

Loeking Waler Tight Cap

Flush Grada Well Cansiryciion

/ ~\ Diamater ang Mat'!
Tatal lamgth

Langth Abeove Ground

k Thickness snd Typ=s of Secl

Diamater, Mci'l and
Jelat Type of Risar Ploe

Type of Saskfili
Arsund Risar

Thickness end Type

of Secl

Distance of Fifter Sand
Abave Top of Scraen

7

7
L7777
7

Type of Fiiter
Around Screen

Manitcring Well Mal'l

Scraen Geugs/Slat Size

]

Diameter snd Length
of Scraen

Depth to Hsttem
of Maonitaring Weil

Depth te the Boftom

Ll

L4

of Fliter Sand
Baorahols
Diametar [~ & inch =

12~inch stesl

12 inchesz
1/4 inch

2 fasat, cancrefe

2 ingh, SCH 40 P¥YC,

flush threcd

camert/ 577

bentonite grout

2 feat
bantonits chizs

2 faat

£3 Lonasicr

SCE 40 PYC

0.02¢ insh

2 Ingh, 15 fgpat

37 faet

37 feat

COMPLETION DATE AND TIME  10:45 05-28-93

= 37

ACTON =

MICKELSON ¢ VAN DAM, INC.




VAPOR EXTRACTION PILOT TEST CALCULATIONS
AMYV PROJECT NO. 19024.05

Extraction Rate

The pilot test flow rate from vapor well VW-3 at 1605 hours on August 12, 1994 was determined to
be approximately 9.7 standard cubic feet per minute (scfm) or 13,968 standard cubic feet per day
(scfd). Laboratory analysis of an air sample collected at this time during the pilot test (laboratory
report(s) enclosed) indicates the concentration of total petrcleum hydrocarbons as gasoline (TPHg) in
the vapor stream to be 1600 parts per million by volume (ppmv), with a benzene fraction of 0.3
percent. These values represent the maximum expected concentration at start-up. Continued system
operation should result in decreased concentration.

The maximum volumetric rate of TPHg extraction is calculated as follows:

10 <fom J3LE  fotar 7 7sefm,; 77scfrmx 14F0rmin o MBOOETI — 55 3o rPHg

SO barm  B55V2 day T e Fr3

Using the ideal gas law to determine the equivalent pound-motes (Ib-moles) for 13, 968 scfd gives:
223 scfd | atnn
= 2z 2 14 mel A AL 1B ol
atem - "y - - Y Ue 7
073_#-___%,‘5;0 2 ) 387 elay oy fP/U?

sEdomeoy

Using the molecular weight of hexane, the rate of TPHg extracted on a pounds basis is calcuiared as:
ﬂr@é /j’ma./‘.x ,9(9 /-b = 52_ Iy rp//
orey o o/ day 7
With a benzene fraction of 0.3 percent, the [b-moles rate of benzene extraction is calculated as:
. = b ol
0.0C ib-mo/ o (6.003) = [B8x07F /ddy bz ene
day
On a pounds basis, the extraction rate for benzene is calculated as:

- W ks /,j!'mo/ x 78 /b
dAaYy S ol

= S Ex07E My sHenzenE
Vapor Extraction Zone of Influence
Approximation of the vapor extraction zone of influence is calculated using the empirical equation:
r=0Q/2rhv
where: r = distance from extraction of minimum effective air velocity, ft
Q = extracted air flow rate, scfm

h = thickness of the unsaturated zone of the screened interval
= assumed minimum effective air velocity, 0.0l feet/minute

The calculated zone of influence is:

- 7.7 scfon = /0.3 F7
2 m{5Fr) fo.ot_E/_")
N




PROJECT: Beacan f604

VADOSE WELL
CONSTRUCTION DETAILS
YADOSE WELL NO. YW-3

1619 W. First Stroet
Llvermors, CA

Protactlve Cgsing

" Nl
o h\ Leeking Walar Tight Cap
N
N Flush Grade Weil Construction
/ \ Ofamatar ond Mat'l J~inzh steal
Total length 12 inchas
\ Length Above Ground 1/4 inch
k\\ .N Thickaess and Typo af Seal 2 feef, 2encrate
Diamaeter, Mell and 2 inch, SCH 43 PYC,
Jsint Type of Riser Pige flusa threed
~
7 Tyoe of Sackdll comant/ 5%
Araund Risar bentonits graut
- \\\\‘ \\‘ Thickness cnd Typs 2 faat
a § of Seal bentznite chips
ANNR & Distencs of Filter Sand 2 feot
Above Top of Scraen
Typa of Filter §3 Lonester
Around Scraan
Monaitortng Yrell Mat’] SCH 40 FYC
- Scraen Gouge/Slot Size 0.02% inzh
-
Ciameter and Length 2 inen, 13 faet
cf Screaan
E Cepth to Bottem
ef Manitoring Well 38 fool
Depth to the BalHem 35 fast
of Fitter Send
Borahaoia
Diameter [*— 8 lnch —=
Lt = 0.25
COMPLETION DATE AND TIME 10:40 06-Q1=93
12 = 20,78
L3 = 15
L4 = 35

ACTON o MICKELSON o VAN DAM, INC.




APPENDIX H

AIR SAMPLE ANALYTICAL RESULTS - AUGUST 12, 1994



JE; August 15, 1994

Sanple Log 10057

Jim Twiford

Acton, Mickelson & van Danm
5090 Robert J. Matthews Pkwy
El Dorade Hilla, CA 95762

Subject: Analytical Results for 3 Air Samples

Identified as: Project # 19024.05 (Beacon 604)
Received: 08/12/94

Dear Mr. Twiford:

Analysis of the sample(s) referenced above has been completed.
This report is written to confirm results communicated on

August 15, 1994 and describes procedures used to analyze the
samples,

The sample(s) were received in:

Tedlar air sampling bags

Each sample was transported and received under documented chain of
custody, assigned a consecutive log number and stored at 4 degrees
Celsius until analysis commenced.

Sample(s) were analyzed using the following method(s):

"BTEX" (EPA Method B020/Purge-and-Trap)
"TPH as Gasoline" (Modified EPA Method 8015/Purge-and-Trap}

Please refer to the following table(s) for summarized analytical

results and contact us at 916~753-9500 if you have questions regarding
procedures or results. The chain-of-custody document is enclosed.

Approved by:

Jgal Kiff |
njor Chenmlist

Weslorn Environmantal Science & Techrology + 45133 Gounty Road 328 - Davis, CA 95816 « 916 753-9500 + FAX- 916 757-4652




ﬂE? Sanple Log 10057

12087=3

Sample: VW 1

From : Project # 19024.05 (Beacon 604)
Sampled : 08/12/94

Dilution : 1:5 QC Batch : 4100E
Matrix : Air

Measured

Parameter {MRL) »ciar ppa Value wier ppn
Benzene (.25) i8
Toluene {.25) 19
Ethylbenzene (-25) 1.3

Total Xylenes (.25) 5.5

TPH as Gasoline {25) 520
Surrogate Recovery 101 %

§ . E E &"é ﬁg g 5 time in seconds
g
|
o 2
&8 8
_ o
b3 N
i B
2 £ 3
g5
&
3 3
: g
[y
7 =
=3 N WA
Date Mﬂx'zod: Of=13~04 3 Sark l
Column 3 B3 [0 X 30m DEUMX (JoM Selertidic) or Cheaist

Western Environmaatal Science & Technology + 45133 County Road 328 + Davis, CA 95616 + 9\ 753-9500 - FAX: §18 757-4652




jsj Sample Log 10057

100872

Sample: VW 2

From : Project f 19%024,05 (Beacon 604)
Sampled : 08/12/94

Dilution ¢ 1:125 QC Batch : 4100F
Matrix : Air

Measured
Parameter (MRL) solar ppn Value woisr pp
Benzene (6.3) 310
Toluena (€.3) 740
Ethylbenzene (6.3} 69
Total Xylenes {6.3) 310
TPH as Gasoline (630) 7600
Surrogate Recovery 106 %

§ . gg # ﬁg g i time in peconds
L
5
% :
i ‘ g
ﬁJL B
14 i3 §§§ ;
£ a2 3 3
& - S
B2 “
§
. 3
£ 3
i
[ ™
AN
4 < % z .
Oate fnal : 0O-~12-94 trh Sarkhosk!
Column 1 U.53wm 10 X 30m DEUAN CJ0H Seientifie) Send Chwmi st

Western Environmental Science & Technology + #5133 County Road 328 + Davis, CA 95618 « 978 75%-8500 + FAX: 916 757-4852




45; Sample Log 10057

10057 =3

Sample: VW 3

From : Project # 19024.05 (Beacon 604)
Sampled : 08/12/94

~
3 m >
ol

Date Analyzeck DO-13-94¢ wry Sarkhosh
Column 1 3.1 A

T3mm I0 X 20m DBUAX (]84 Sclomified Chenigt

Weglarn Environmental Science & Technology « 45138 County Road 338 + Davis, CA 85616 - 916753-9500 + FAX: 916 757.4652

Dilution : 1:25 QC Batch : 4100E
' Matrix : Air
Measured
l Parameter (MRL) morax ppm Value woiar ppa
Benzene (1.3) 5.3
I Talusne (1.3) 17
Ethylbenzene (1.3} 3.2
Total Xylenes (1.3) 20
I TPH as Gasoline (130) 1600
) Surrogate Recovery 100 %
5" g3 %ﬁ ﬁg g 5 tme N peconds
i z
E
1 : %
2
I di nnﬂL A% N NP W
L RPN
5 w 55 1 ¢
a 3 3
I N
gy
§
I :
2 §
i i




#1005 F

Unramar inc.

BEACON
CHAIN OF CUSTODY REPORT
{Beacon Station No. | Sampler {Print Name) al Form No.
¥ o ANALYS ' Z ot 2
Project No. Sampler (Signalyre)
N e/ e
| Q
' a =
Project Location V(o \y. Fii3y &1 Affiliation B it ?ﬁn?‘: .egu
o
LvEsras (4. )& < %E’ S| Stapap Tyt
Sample No/identification Date Time LabNo. o[ 2 REMARKS
pQ53-| VW i alnfag | viss pIES \Q TEpLon Bag
L NW 2 | 8lalaq | 1355 | "
-2, NIE glided | VoS X|X ’
Fe-linquished by: (Signatur liation) [Date | Time | Received by: {SignaturerAtfiliation) | Date | Time
%ﬁ /ﬁww wfayzl 30—
Relinguished by: (Signature/Affiliation) Date | Time [Received by: (SignaturerAfiiliation) Date | Time
e, - “—--_Eh“"\
Relinquished by: (Signature/Affikation) D/ate Time | ReXsived by: (SignaquefAﬁiIiation} Date | Time
- ;
Repon To: . . {7 BiHo|” "hfmmﬁ(n INC.
i Tt FolD 525 WeSl Third Street
Hanford, CA 93230
L A-meJ_ T, Attention: “T..¥p X

WHITE: Return to Client with Report YELLOW: Laboratory Copy PINK: Originatar Copy

2093 10



APPENDIX I
FIELD NOTES AND SOIL BORING LOGS

HYDROPUNCH® BORINGS - JULY 19%4
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DATLY FIELD REPORT
ACTON « MICKELSON  van Dadt, INC.
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DAILY FIELD REPORT
ACTON « MICKELSON e van DaXd, INC.

Jexzt No. ) Dats=:
Frojest No {Tatd. g : ) 7- -Gy
Project Nama: ' Project Lacation:

,‘%(Z Lo O LN-‘Q/WH:;-‘-{ . CA
Weathes: . teld Craw:
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Acton « Mickelson « van Dam, Inc.

Consulting Scientists, Engineers, and Geologists

Log of Soil Boring: HP-1

1619 WEST FIRST STREET
LIVERMORE, CALIFORNIA

Project Number: 19024.06 | Orilling Time Date
- b oSlart 10:30 07/07/94
Laocation: BEACON STATION #604 Finish 040 57/07/94

Oriling Company: WEST HAZMAT

Crillec By: GENE NUNES

Drilling Method: 8~ (.0. HSA; MOBILE B-52 ORILL RIG

Sampling Method: CALIFCANIA MOGIFIED SPLIT-SPOON FITTED
WITH 2" x 6" BRASS SAMPLE SLEEVES

Camptetion Jepth: 47.0 Feet
Logged By. 5. LIATY
Checked By:

z| & g g
| o =1z 8
= | = win
=8 35 DESCRIPTION 2 1321335 # CONNENTS é
S g7 (P3| 3|9 | -
7 Sl8|a v
zZ =
\ASPHALT Gravel from 1/2 to 4 ¢ in dameter
SILTY GRAVEL, dark yellowish
brown (10 YR 3/4), damp, minor
sand
5
Some sand at § feet
10
15“§ 12112 HP1-1
20
SILT, yellowish brown {10 YR 5/4),
damp, trace fine—grained sand
25 18 | 18 HPl-2
20
(Boting continued an next page) Page 1 Of 2




Acton « Mickelson « van Dam, InC.

Consuiting Scientists, Engineers, and Geologists

Log of Soil Boring: HP-1

Project Number: 189024.06

Location: BEACON STATION #604
1819 WEST FIRST STREET
LIVERMORE, CALIFORNIA

Oriling Time Date
Start 10:30 07/07/94
Finish 140 47/07/94

Drilling Company: WEST HAZMAT
Driled By: GENE NUNES
Orilling Method: 8” 0.0 HSA; MOBILE B8-52 DRILL ALG

Completion Depth: 47.0 Feet
Logged By: S. LIATY

Sampling Method: CALIFOANIA MODIFIED SPLIT-SPOON FITTED Checked By:
WITH 2 x 6" BRASS SAMPLE SLEEVES
= | 8
] = E g § g
= = wd| =
T3 E5 ze |82/ 5|8 | = co o
L] ;:;1._5“ OESCRIPTION é::g gé g g 2 MMENTS 5
= 2 o S (%2
=]z
SILT, yeliowish brown (10 YR §/4},
\damp. trace fing-grained sand
SANDY GRAVEL, yellowish brown { a2 Gravel from 14 to 1 c in damets
35_3 YR 5/8), wet, trace silt syl 12 | 12 .
et
40—y oyl 12 | 2 -t
e
Saturated at 42 faet.
45
Sorng terminated to advance
Beoring terminated. Total gepth = Hyardounch
47.0 feet
50
55
50—
Page 2 OfF 2




Acton e Mickelson « van Dam, Inc.

Consulting Scientists, Engineers, and Geologists

Log of Soil Boring: HP-2

Project Number: 19024.06 Qrilling Time Date
- Start 0720 07/08/94
Location. BEACON STATION #604 Finish 0915 07/08/94

1619 WEST FIRST STREET
LIVERMORE, CALIFORNIA

Drilling Company: WEST HAZMAT

Orilled By: GENE NUNES Completion Depth: 42.5 Feet
Driling Method: 8" 0.0. HSA: MOBILE B-52 DAILL RIG Logged By: S. LIATY
Sampling Method: CALIFORNIA MODIFIED SPLIT~SPOON FITTED Checked By:
WITH 2" x 8" BRASS SAMPLE SLEEVES '
z|g
= [wE 2 wle | 218 z
5% 55 DESCRIPTION s |82/ 35| CONMENTS i
5= |ag g CF 2 gk E
F= 515|3 =
"\ ASPHALT
SILTY GRAVEL, dark yellowish
prown (10 YR 3/4), damp, minar
sand
5
10 Increase in sand content at 10 feet
) 24
15 8ecomes moderate yeliowish brawn co |18 |18 WP~
(10 YR 5/8), at 15 feet \ 80
r
1 J
20 »
SILT, yellowish brown (IC YR 5/4), e
damp, trace fine-grained sand ]
25- e IR 022
= ] 30
fT=o
30
Page 1 Gf 2

{Boring continued an next pagel




Acton « Mickelson « van Dam, Inc.

Consulting Scientists, Engineers, and Geologists

Log of Soil Boring: HP-2

Project Number: 18024.06 Oriling Time Oate
: Start 07:20 07/08/94
{ acation: BEACON STATION #604 Eimieh 055 0708/94

1619 WEST FIRST STREET
LIVERMORE, CALIFORNIA

Driling Company: WEST HAZMAT

Critted By: GENE NUNES

Driling Method: 8" 0.0. HSA; MOBILE 8~32 ORILL RIG

Sampling Method: CALIFORNIA MOOIFIED SPLIT-SPOCN FITTED
WITH 2" 1 6" BRASS SAMPLE SLEEVES

Completion Oepth: 42.5 Feet
Logged By: S. LIATY
Checked 8y:

> | o
== [ = 173 =
£3 & DESCAIPTION o |82 58 ¢ COMMENTS o
we | S8 2| ol @
&= &3z 5 clE | =
& % % %]
SILT, yellawish brown (10 YR 5/4), == ML
damp [~
=] |35
35 === |0/ 12| 2 H2-3
—— 8"
SILTY GRAVEL, dark yellowish | GM
brown {10 YR 3/4), damp, minor
sand )
a5
40 ¢ 30( 18118 P-4
I 30
Saturated at 41.5 feet
a Boring terminated Lo agvance
Horing termnatea. Total depth = Ayaropuncn
42.5 faet
45
50
55
50—
Page 2 Or 2




Acton « Mickelson « van Dam, InC.
Consulting Scientists, Engineers, and Geologists
Log of Soil Boring: HP-3
Project Numper: 19024.06 Drilling Time Date
Location: BEACON STATION #604 et 3 DI/
beation: Finish 15:00 07/08/94
1619 WEST FIRST STREET
LIVERMORE, CALIFORNIA
Oriling Company: WEST HAZMAT
Orilled By: GENE NUNES Completion Oepth: 42.5 Feet
Orilfing Method: 8 0.0, HSA! MOBILE 8-52 DRILL RIG Logged By: S. LIATY
Sampling Method: CALIFORNIA MODIFIED SPLIT-SPOON FITTED Checked 8y:
WITH 2° x 6* BRASS SAMPLE SLEEVES '
AR~
—— ] 3] e f = 8 %
=3 55 DESCRIPTION Z2 182|558 COMENTS <
= I 3
_\ ASPHALT / b }’. GM Gravet p 10 6 cmin dameter
SILTY GRAVEL, dark yellowish t,’ -
brown (10 YR 3/4), damp, minor ¢ ”
fine-grained sand ,‘\;,
5 a0
i *,
pi i
T ’
»
)
Is 2
%E:'
r
Sl
%’ 40
15—3 Becomes moist at 15 feat Jgh ! 50/i 12 ¢ 12 I
WAL
y
Ik
A
20 )
SILT, yeflowish brown {10 YR 5/4), T M
damp, trace fine—grained sand ==
F20 | s
25 =t 20| 18| 18 w32
SILTY SANO, yellawish brown (10 = Z3Mi30
YR 5/4), moist, fine to medium T -
grained -
30 — ML
(Baring continued an next pagel Pege 1 0f 2




Acton « Mickelson « van Dam, Inc.

Consulting Scientists, Engineers, and Geologists

Log of Soil Boring: HP-3

Project Number: 18024.06

Location: BEACON STATION #604
1619 WEST FIRST STREET
LIVERMORE, CALIFORNIA

Drilling Time Date
Start 12:00 07/08/94
Finish 15:00 07/08/94

Oriling Company: WEST HAZMAT
Oriled By: GENE NUNES
Oriling Method: 8" 0.0. HSA; MOBILE B-52 DRILL RIG

Completion Oeoth; 42.5 Feet
Logged By: S.LIATY

Sampling Method: CALIFORANEA MOOIFTED SPLIT-SPOON FITTED Checked 8y
WITH 2" x 6" BRASS SAMPLE SLEEVES
= | =2
| =¥l a S
oz [WE 2 ] = |z =
23 53 OESCRIPTION £2 182/ 5|2|8 CONMENTS u
&2 |22 | & |78 228 %
SILT, vellowish brawn {10 YR 5/4),
damp
3Si 80/ 6 | 8 HP3-1
SILTY GRAVEL, dark yellowish g
brown (10 YR 5/4), moist, trace
fine-grained sand
40
40 60/ 12112 w4
g
Saturated at 42 feet Borings terminated to aavance
) . Hygrapunch
Boring terminated. Totat depth =
42.5 feet
45
50
55
60
Page 2 0OF 2




APPENDIX J
SOIL SAMPLE ANALYTICAL RESULTS

HYDROPUNCH® BORINGS - JULY 1994



July 19, 1994
Sample Log 9806

@

PR

JUL 28 1994

Joseph Mello

Acton, Mickelson & van Dam
5090 Robert J. Matthews Pkwy
El Dorado Hills, CA 95762

o o gy P

Subject: Analytical Results for 2 Water Samples and 3 Soil Samples
Identified as: Project # 19024.06 (Beacon 604)
Received: 07/09/94 s

Dear Mr. Mello:

Analysis of the sample(s) referenced above has been completed.
This report is written to confirm results communicated on
July 19, 1994 and describes procedures used to analyze the
samples.

Sample(s) were received in 40-mL glass vials sealed with TFE

lined septae, and in brass sleeves sealed with TFE sheets and endcaps.
Each sample was transported and received under documented chain

of custody and stored at 4 degrees C until analysis was performed.

Sample(s) were analyzed using the following method(s}:

"BTEX" (EPA Method 8020/Purge-and-Trap)
"BTEX" (EPA Method 602/Purge-and-Trap)
"TPH as Gasoline" (Modified EPA Method 8015/Purge-and-Trap)

Please refer to the following table(s) for summarized analytical

results and contact us at 916-753-9500 if you have questlons regarding
procedures or results. The chain-of-custody document is enclosed.

Approved by:

Kiff
S nior Ch 1st

e

Western Environmental Science & Tachnology - 45133 County Road 328 + Davis, CA 95616 - 916 753-9500 + FAX: 916 757-4652
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Sample Log 9798

a758-5
Sample: HP1-4(40")

From : Project # 19024.06 (Beacon 604)
Sampled : 07/07/94

Dilution : 1:1 QC Batch : 6118B
Matrix : Soil

Measured

Parameter (MRL) ag/xs Value we/kg
Benzene (.0050) .012
Toluene {.0050) L0072
Ethylbenzene (.0050) .011
Total Xylenes (.0050) .12
TPH as Gasoline (1.0) 5.2
Surrogate Recovery 103 %

g & a 3 & bty S time in seconds

e m -+ 12} 0 [N ]

58

e
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H J =] [ ——
= w — c>
& 2 bl
3=
Ea
i
@ 18
— o
+ 0
c
=l
"
B
39
=
i 2
o] 3
. 0
= H
5 —-
o A
Date Analyzed: 07-12-54 Mitra $arkhosh
Column ¢ Q.53mm I0 X 30m DOBS (JAW Scientific Senior Chemist

Western Environmental Science & Technology + 45133 County Aoad 328 - Davis, CA 95616 - 916 753-9500 - FAX: 916 757-48532
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ETRERYA Ve GLorn L8 8| |c[s 2| |2 Sle
Project Location; Sampler Signatura: — 3; _|&@ § . § 5 = é:‘? w
. ) 7 2|28 3 S £ |§5|8 olQ
LWMM %f,}—c /éuc e %53%3 ala z ‘g% %EE
= ~ei=z|al8]2 216 IR E w | i
i Container | Method i Sl1o|218)312], 18 R E N oWl
Samole Sampling Preserved | MAIX |81gisl 815 21218(2|8|8 (3|14 2lz|E ]S z |22
P @alo Sir -,‘_%’ w22 212131212121~ 8| £ [T} Jool e
ID 212\ < clEte|a|o|2|3|8|2|8]8 138|812 1 |El: 4EE
DATE TIME 4&39}: mEIME e ﬁmgﬁjq?qﬁ‘i{(qqgg:s&gq »|e'|Z
Slalais| [21F]2|8] |21 =1 A B A bt T R e R A Y e e B 2|%|%
P2- 71-5¢$y X X ¥ 7
He2 2 Y l ¥
We2-3 ¥ \ _ i
v L4221 3 WL 4
149 -1 \ ) 3 v
UP3-2 X ) v
?3-3 { v
CIHP 3.y L KL Xl i B v
. T i B (/]| % |4 Y
294 e _ Q/L 1sss | 3 X b X _ /1.
RO (A BCI) (ot S 4 v Y
Relingpished by: Date Time Receive Remarks: N
S //’49 : /%V /Z/( L AL 530 Saples sl Tl
— 2 1—“‘/?L1 | 5 ‘{0 ______ v\:hiu
Relinquished by Date Time eved y:
Mamy Mepor?['la]ay 11205 60 Lsulls oy 5100 e Handa
Rettnquu‘.hed by Date Time Received by | aboralory: Bill To:
J U(Lw»u Alaa "'ren"*[ Fox




ﬁ

"

.1 T

i

o, INURRRU
| A

I—:mﬂ—:ﬁh‘ July 18, 1994

Sample Log 9798

Joseph Mello e
Acton, Mickelson & van Dam

5090 Robert J. Matthews PRwy

El Doradc Hills, CA 95762

Analytical Results for 1 Water Sample and 1 Soil Sample
Tdentified as: Project # 19024.06 (Beacon 604)

Received: 07/07/94 /?é

Subject:

Dear Mr. Mello:

mple(s) referenced above has been completed.

tten to confirm results communicated on
nalyze the

Analysis of the sa
This report is wri
July 18, 1994 and describes procedures used to a

samples.

ed in 40-mL glass vials sealed with TFE

lined septae, and in brass sleeves sealed with Al foil and endcaps.
Each sample was transported and received under documented chain

of custody and stored at 4 degrees C until analysis was performed.

Sample(s) were receiv

Sample(s) were analyzed using the following method(s):

nETEX" (EPA Method 8020/Purge—and-Trap)

"BTEX" (EPA Method 602/Purge-and—Trap)

nPpPH as Gasoline" (Modified EPA Method 8015/Purqe-and-Trap)
Please refer to the following table(s) for summarized analytical

results and contact us at 916-753-9500 if you have gquestions regarding
procedures or results. The chain-of-custody document is enclosed.

Approved by:

Mm v

Joé@ Kiff !
Sen?or Chemist
I

J

Western Environmental Science & Technology - 45133 County Road 328 - Davis, CA 95616 - 916 753-3500 - FAX: 918 757-4652



Sample Log 92806

9806-6

!

Sample: HP2-4

From : Project # 19024.06 (Beacon 604)
Sampled : 07/08/94

Dilution : 1:1 QC Batch : 6ll9g
Matrix : Soil

Measured
Parameter {MRL) wg/xg Value nqgrxs
Benzene {.0050) <.0050
Toluene {.0050} <.0050
Ethylbenzene (.0050) <.0050
Total Xylenes {.0050) .040
TPH as Gasoline (1.0) <1.0
Surrogate Recovery 101 %

time in seconds-o,
]

330
407
519
&18
718
7489

1
+

Min L

Phote lonization
EPA 8020-602

o . '] : @ o
c - pt “ c €
i3 5 = 53
c wn — >
g g 7 3
= = Q
~
o
N g
L. ]
- g

48 m

Flame Ionization

Mod BO15

&
é

v & F
3 - Wi #
S
Date Analyzed: 07-18-34 Mitra Sarkhosh
Calumrn ¢ 0.53mm ID X 30m OBS (JaM Scientificy Senior Chemist

Western Enviranmental Science & Technology - 45133 County Road 328 « Davis, CA 85616 - 916 753-9500 + FAX: 816 757-4652




Sample Log 9806

2806=10

)

Sample: HP3-4

From : Project # 19024.06 (Beacon 604)
Sampled : 07/08/94

Dilution : 1:1 QC Batch : 6120f
Matrix : Soil

Measured
Parameter (MRL) mg/xa vValue ag/xs
Benzene (.0050) <.0050
Toluene (.0050) <,0050
Ethylbenzene (.0050) <.0050
Total Xylenes {.00850) <.0050
TPH as Gasoline (1.0) 1.9 *
Surrogate Recovery 89 %

* Product is not typical gascline.

time in seconds

332
407
3
4
791

Photo Ionization
EPA 8020-602 .
m

@ . @ . yy o
o
c w 2 e >
8§ E R =<
=] = al i
35 ©
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= o
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+ g
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=
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: i
é - s
Date Analyzed: O7~-15-94 Mitra Sarkhosh
Column ¢ 0.53mm IO X 30m DBS (Jal Scientificd Senior Chemist

Western Environmental Science & Technology » 45133 County Road 328 - Davis, CA 95616 - 916 753-8500 + FAX: 916 757-4652
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Westarn Environmental Science & Technology + 45133 County Road 328 + Davis, CA 95616 - 916 753-9500

9806—11
Sample: HP(ABCD)

From : Project # 19024.06 (Beacon 604)
Sampled : 07/08/94

Dilution : 1:1 QC Batch : 2095b
Matrix : Soil

Measured
Parameter (MRL) =g/xg vValue ag/xe
Benzene {.0050) <,0050
Toluene (.0050) <.0050
Ethylbenzene (.0050) <,0050
Total Xylenes {.0050) <.0050
TPH as Gasoline (1.0) <1.0
Surrogate Recovery g3 %

Sample Log 9806

@ o o @I i i
5 > 2 e time in seconds
S NN © DI &
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Date Analyzed: 07-15-94 Mitra Sarkhosh
Column : C.53mm ID X 30m DBWAX (JBW Scientificd Senior Chemist

- FAX: 816 757-4652
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APPENDIX K

GROUND WATER SAMPLE ANALYTICAL RESULTS

HYDROPUNCH® SAMPLES - JULY 1994
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Westarn Environmental Science & Technology - 45133 County Road 328 - Davis, CA 95616 - 91§ 753-9500

f?!ﬁuﬁfiE: July 18, 1994

B Sample Log 9798

L UL 25 8% )

Joseph Mello e
Acton, Mickelson & van Dam

5090 Robert J. Matthews PKwy

El Dorado Hills, CA 95762

subject: Analytical results for 1 Water Sample and 1 Soil Sample
Identified as: Project # 19024.06 (Beacon 604)

Received: 07/07/94 /1é

Dear Mr. Mello:

mple(s) referenced above has been completed.

tten to confirm results communicated on
nalyze the

Analysis of the sa
This report is wri
July 18, 1994 and describes procedures used to &

samples.

Sample(s) were received in 40-mL glass vials sealed with TFE

lined septae, and in brass sleeves sealed with Al foil and endcaps.
Each sample was transported and received under documented chain

of custody and stored at 4 degrees C until analysis was performed.

Sample{(s) were analyzed using the following method(s):

WRTEX" (EPA Method 8020/Purge—and—Trap)
npTEX" (EPA Method 602/Purge—and—Trap)
"TPH as Gasoline" (Modified EPA Method 8015/Purge—and-Trap)

ing table(s) for summarized analytical

9500 if you have guestions regarding
t is enclosed.

Please refer to the follow
results and contact us at 916~753-
procedures oOr results. The chain-of-custody documen

Approved Dy:

N%M/i!

Joell Kiff
Senior Chemist
|

Y

+ FAX:916 757-4852
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Sample: HP-1

From : Project # 19024.06 (Beacon 604)

Sampled : 07/07/94
Dilution : 1:100
Matrix : Water

FParameter {MRL) ug/
Benzene {5Q)
Toluene (50)
Ethylbenzene {50)
Total Xylenes (50)
TPH as Gasoline (5000)
Surrogate Recovery

2 2 38 - A

Photo Ionization
EPA 8020602

QC Batch

Sample Log 9798

4094d

Measured
vValue uwent

- ——————— . ————~

7600
560
2800
19000
45000

98 %

time in seconds

Flame Ienization
Hod BOLS
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6 -
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Surr.

Date Analyzed: 07-07-94
Column : G.53mm ID X 30m DBS (JBM Scientific)

Western Environmental Science & Technology - 45133 County Road 328 - Davis, CA 85616

2 _Sadddey

Mitra Sarkhosh
Senior Chemist

« 916 753-9500 - FAX: 916 757-4852
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Wastern Environmental Science & Technology - 45133 County Road 328 - Davis, CA 95616 - 916 753-3500

July 19, 1994
Sample Log 9806

Joseph Mello

5090 Robert J. Matthews Pkwy
El Dorado Hills, CA 95762

o ——— S T e o

subject: Analytical Results for 2 Water Samples and 3 Soil Samples
Tdentified as: Project # 19024.06 (Beacon 604)
Received: 07/09/94 3

Dear Mr. Mello:

Analysis of the sample(s) referenced above has been completed.
This report is written to confirm results communicated on
July 19, 1994 and describes procedures used to analyze the
samples.

Sample(s) were received in 40-mL glass vials sealed with TFE

lined septae, and in brass sleeves sealed with TFE sheets and endcaps.
Each sample was transported and received under documented chain

of custody and stored at 4 degrees C until analysis was performed.

Sample(s) were analyzed using the following method(s):

"ETEX" (EPA Method 8020/Purge—and-Trap)

"BTEX" (EPA Method 602/Purge-and-Trap)

"TPH as Gasoline™ (Modified EPA Method 8015/Purge-and-Trap)
Please refer to the following table(s) for summarized analytical

results and contact us at 916-753-9500 if you have guestions regarding
procedures or results. The chain-of-custody document is enclosed.

Approved by:

N i)

J Kiffelml
Sénicr Chemist
\

MPRPIES,

Acton, Mickelson & van Dam e
JL 28 1%

U

- FAX: 316 757-4652




Sample Log 9806

28061

@

Sample: HP-2

From : Beacon 604 (Project # 19024.08)
Sampled : 07/08/94

Dilution : 1:3 QC Batch : 4095C
Matrix : Water

Measured

Parameter (MRL) ugst vValue ugr
Benzene {1.3) 250
Toluene {1.3) 3.2
Ethylbenzene (1.3} 20
Total Xylenes (1.3) 200
TPH as Gascline (130) 1800
Surrogate Recovery a8 %

S oo um e o time in seconds
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Date Analyzed: 07-10-94 Mitra Sarkhosh
Column : O0.853mm ID X 30m OBHAX <JaM Scientificy Senior Chemist

Western Environmental Science & Technology - 45133 County Road 328 « Davis, CA 95616 + 916 753-89500 +« FAX: 9186 757-4652



Sample Log 9806

FBOUE-2

!

Sample: HP-3

From : Beacon 604 (Project # 19024.06)
Sampled : 07/08/%4

Dilution : 1:1 QC Batch : 2093A
Matrix : Water

Measured
Parameter {MRL) ug/t Value ugt
Benzene {.50) <.50
Toluene (.50) .50
Ethylbenzene (.50) .64
Total Xylenes (.50) 4.0
TPH as Gascline (50) 370
Surrogate Recovery 95 %

time in seconds
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EPA 8020602
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30 my
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Date Analyzecdk 07-10-34 Mitra Sarkhosh
Column : 0.%3mm [0 X 30m DBWAX (J&W Scientific) Senior Chemist

Western Environmental Science & Technology - 45133 County Road 328 - Davis, CA 95616 - 316 753-9500 - FAX: 918 757-4652
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