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1.2.2 Reported Leaks

Chevron has reports of two petroleum leaks detected in the underground storage
tanks and pipelines located onsite. The leaks were detected in April 1982 and
December 1986.

In April 1982, all tanks and lines were tested to confirm the existence of a reported
fuel leak. A corroded section in the regular gasoline vapor line was discovered
and a temporary spot repair was performed on the line. Shortly thereafter, the 17-
year-old tank and line system was replaced. During the tank and line installation
two vapor monitoring wells were installed in the tank excavation pit.

In December 1986, the station reported petroleurn inventory losses. A full system

tank test was conducted to confirm the existence of a leak. The_Chevron

spill/leak reporting form, dated January 6, 1987, reports the discovery of a leak in_
the regular g_ESEIj_rlQ tank system. The leak was repaired and retested tight on

December 30, 1986 by Gettler-Ryaﬁ: Inc.

1.2.3 Site Monitoring

On June 29, 1983, EA Engineering, Science, and Technology, Inc. (EA)
conducted a soil-vapor survey at the Chevron facility. Very low concentrations of
light hydrocarbons were detected near the tank field and the west end of the
south pump island (see Figure 3). Measurable concentrations of benzene (1 part
per million [ppm]) were detected near the west corner of the tank field. EA noted
that high vacuums and long release times were required to obtain vapor samples
from most sampling locations. The EA report (1989) stated that the data obtained
from the vapor analyses may have been lower than actual hydrocarbon
concentrations due to the difficulty in obtaining samples.

In December 1989, Chempro conducted an investigation to determine the extent
of soil and groundwater contamination. The results of the investigation were
published in a report titled “Soil and Groundwater Investigation, Chevron Service
Station 9-8139", dated January 17, 1980. During the investigation four soil
borings were drilled and completed as 2-inch-diameter monitoring wells. The
monitoring welis were developed and sampled. In addition, a survey of active,




inactive, and destroyed wells, located within a 1/2-mile radius of the site was
conducted.

During Chempro's soil and groundwater investigation low levels of petroleum
hydrocarbons were detected in soil samples collected from MW-1, MW-3, and
MW-4. A maximum of 24 ppm total petroleum hydrocarbons as gasoline (TPH)
was encountered in boring MW-4. Groundwater samples collected from wells
MW-3 and MW-4, located hydraulically downgradient from the underground fuel
storage complex, contained elevated concentrations of TPH, and benzens,
toluene, ethylbenzene, and xylenes (BTEX). The maximum TPH concentration in
the groundwater was detected in MW-3 at 24,000 parts per billion (ppb). Based
on the results, a remedial action plan was developed, and the subsequent
remedial investigation and interim contaminant migration control plan were
implemented. The following report has been prepared for Chevron to document
the investigation results.

1.3 LIMITATIONS

Services provided hereunder were performed in accordance with current
generally accepted environmental consulting principles and practices. No other
warranty, expressed or implied, is made.

The opinions presented apply to site conditions existing at the time of
performance of services and are based in part on interpretation of data from
discrete sampling locations which may not represent conditions between
sampling locations. Chempro is unable to report on or accurately predict events
which may impact the site following performance of services, whether occurring
naturally or caused by external forces. Chempro assumes no responsibility for
conditions Chempro did not investigate, or conditions generally recognized as
environmentally unacceptable at the time services were performed.




2.0 INVESTIGATIVE METHODS

The remedial investigation field work began in May 1990. The field work
described in the "Workplan For Soil And Groundwater Investigation, and Interim
Groundwater Remediation System', dated May 7, 1990, was completed in
September 1990.

The field work consisted of driling and sampling soil borings, installing
groundwater monitoring and extraction wells in the borings, and collecting and
analyzing soil and groundwater samples. In addition, a pumping test was
conducted in the extraction well to determine the hydraulic parameters of the
aquifer. Using the hydraulic parameters and site specific groundwater elevation
data, the groundwater velocity and the zone of capture for the extraction well were
calculated.

The following sections describe the methods used during the remedial
investigation. The results and interpretations are discussed in Section 3.

2.1 DECONTAMINATION AND QUALITY ASSURANCE PROCEDURES

All equipment that was placed in the borings or wells, or that came into contact
with groundwater was either steam cleaned or washed with detergent and rinsed
with tap water and distilled water. The procedures used for decontamination are
presented in Appendix A,

Soil and groundwater quality assurance sampling included the collection of a
rinsate sample at the beginning of each day, or after 20 samples had been
collected (see Appendix A). The procedures for the collection and handiing of
rinsate samples is outlined in Appendix B.

2.2 SOIL BORINGS

Four borings were drilled onsite between May 14 and 17, 1990. On August 30,
1990, after encroachment permits were acquired, one additional boring was
drilled in the center median strip of Foothill Boulevard. The five borings were
driled to determine the subsurface lithology, evaluate the presence of soil
contamination, and provide for monitoring and extraction well installation. The




borings were drilled by B & F Drilling Inc., of Rancho Cordova, California, with a
Mobile B-61 drill rig. The borings are labeled, MW-5 through MW-8, and E-1. The
boring locations are shown on Figure 2.

Before the borings were drilled, driling permits were obtained from the Alameda
County Flood Control and Water Conservation District (ACFC & WCD) (see
Appendix C). In addition, the boring locations were cleared with Cruz Brothers,
subsurface locators of Milpitas, California, Underground Service Alert (USA), and
the Chevron maintenance mechanic.

In each boring, the first four feet of soil were excavated with a hand auger to
ensure that there were no subsurface obstructions. The borings were then
advanced with hollow-stem auger drilling equipment. While drilling MW-7 an
unmarked telephone line was hit with the outside edge of the auger flights. The
telephone service was notified and the line was repaired. Borings MW-5 through
MW-8 were drilled using 8-inch outside-diameter (OD) hollow-stem augers.
Boring E-1 was drilled using 12.5-inch OD hollow-stem augers. Soil samples were
collected at 5-foot intervals with a 2-inch-diameter modified-California split-spoon
sampler. Continuous soil samples were collected while driling borings MW-8,
MW-8, and E-1 from surface to the total boring depth, and in boring MW-5 from 15
feet below grade leve! (BGL) to the total boring depth (see boring log notes in
Appendix C for details). The lithology was logged in the field by a geologist using
the Unified Soil Classification System. The logging was supervised by a California
State-registered geologist. Soil sampling procedures are presented in Appendix
A. The boring logs are presented in Appendix C.

Two-inch-diameter monitoring weills were constructed in borings MW-5 through
MW-8, and a six-inch-diameter extraction well was installed in boring E-1 (see
Section 2.4). All soil cuttings generated during the driling operation were
drummed, labeled, and stored onsite pending chemical results. All drummed soil
was disposed of by Chempro in accordance with Chevron guidelines.

2.3 SOl SAMPLING

Soil samples were chosen for chemical analysis using a portable photoionization
detector (PID) (PhotoVac Micro Tip 1l) to determine the presence or absence of




total volatile organic compounds in the samples. At the beginning of sach day,
the PID was calibrated against fresh air and an isobutylene gas standard. To
screen for the presence or absence of volatile organic compounds in the soil
samples, soil was crumbled into a mason jar and immediately covered with
aluminum foil and sealed. Readings were taken by punching the PID probe
through the foil. The PID values are recorded on the boring logs (see Appendix
C). Sample handiing and quality assurance/quality control procedures are
detailed in Appendix A.

Chemical analysis of the soil samples was performed by Superior Precision
Analytical, Inc. (Superior Analytical) of San Francisco, California. The samples
were accompanied by chain-of-custody documentation which are presented in
Appendix D.

Selected soil samples obtained from borings MW-5 through MW-8 were analyzed
for TPH (as gasoline) using modified Environmental Protection Agency (EPA)
method 8015, and BTEX by EPA method 8020. Rinsate samples were taken daily
from the split-spoon sampler and analyzed for the same parameters.

Soil samples collected from the 20 and 25 foot BGL intervals in boring E-1 were
analyzed by EMCON Associates of San Jose, California for particle sieve analysis.
The results of the analysis are presented in Appendix E. Exploratory boring and
soil sampling procedures are presented in Appendix F.

2.4 MONITORING AND EXTRACTION WELL INSTALLATION

Groundwater monitoring wells were installed in borings MW-5 through MW-8. An
extraction well was installed in boring E-1. The monitoring and extraction well
locations are shown on Figure 2.

The monitoring wells are constructed with 2-inch-diameter, schedule 40 polyviny!
chloride (PVC) well casing. Extraction well E-1 is constructed with
B-inch-diameter schedule 40 PVC casing. The wells are screened with 0.020-inch
machine-slotted well screen. The casing and screen assembly is terminated with
a flush-threaded bottom cap.




During drilling, confined aquifer conditions were encountered in borings MW-6,
MW-7, and MW-8 (see Section 3.2). Because aquitards were logged above and
below the confined water-bearing horizon, only the zones in each well containing
the saturated lenses were screened. Five feet of screen was installed in MW-6
and MW-7, and 10 feet of screen was installed in MW-8. Confining conditions
were not apparent in borings MW-5 and E-1 but aquitards were logged above and
below the water-bearing horizon, and therefore the unsaturated zone was not
screened. Approximately 9.5 and 8.5 feet of screen were installed in MW-5 and E-
1, respectively. The well construction details are presented on Table 1 and in
Appendix C.

To prevent interconnection between hydraulically separate zones encountered
during drilling, bentonite or cement-bentonite grout bottom seals were tremmied
into all borings, except for MW-8, before the sand packs were installed (see Table
1). Well installation procedures are presented in Appendix F.

2.5 GROUNDWATER SAMPLING

Prior to the sampling of the wells, the monitoring and extraction wells were
developed to remove fine-grained sediments from the well casing and sand pack,
and align the grains of the aquifer material around the screen interval for more
efficient groundwater flow into the well. This development helps maintain a
properly functioning well and obtain representative water-quality samples. Well
development procedures are presented in Appendix F.

Development and steam-cleaning water was contained in 55-gallon drums until a
Chevron contractor could collect the water and transport it offsite for treatment.

Groundwater samples were collected for analysis from the monitoring and
extraction wells during May and Septernber 1990. During the second sampling
event, groundwater samples were not collected from well E-1. In addition, no
samples were taken from MW-5 because 0.04 feet of floating product were
encountered before sampling. The dates of the sampling events and the
analytical methods used are presented on Table 2.




The groundwater samples were collected under strict chain-of-custody
procedures, which followed the guidelines established by Chevron and the EPA.
Chain-of-custody forms are included in Appendix D. A detailed description of the
sampling technique is presented in Appendix B. Groundwater purging records
are presented in Appendix G.

Groundwater samples collected during May 1990 were analyzed by Superior
Analytical for TPH (as gasoline) by EPA method 8015, BTEX and chlorinated
hydrocarbons by EPA method 8240/624, and ethylene dibromide by EPA method
504. During the September sampling event, the groundwater samples were
analyzed for BTEX by EPA method 8020/602, as well as TPH (as gasoline) and
EDB by the above mentioned methods. Duplicate groundwater samples were
collected from MW-3 and MW-6 in May and September, respectively. Bailer
rinsate samples were collected before the duplicate groundwater samples were
collected to check the effectiveness of the decontamination procedures. The
rinsate samples were analyzed for the same parameters as the groundwater
samples collected from the respective wells. Table 2 provides a summary of the
sampling parameters and analytical techniques used.

2.6 WATER LEVEL SURVEY

On May 24, and September 7 and 25, 1990, the water level in each well was
obtained to determine the groundwater flow direction and gradient beneath the
site. The wells were inspected for phase separated hydrocarbons (PSH) before
taking the water-level measurement (see Appendix B).

2.7 WELL-HEAD SURVEY

On September 30, 1990, Ruth and Going, Inc., professional land surveyors of San
Jose, California, surveyed the locations and elevations of the monitoring wells at
the site. The top of casing on wells E-1, MW-3 and MW-5 through MW-8 were
surveyed for location and elevation. The elevation of well MW-3 was resurveyed
after a section of the PVC well casing was cut off to provide space between the
wellhead and the vault box. The locations were surveyed to the nearest 1-foot
northing and easting, and the elevations were surveyed to the closest 0.01-foot
MSL. The well-head survey data are presented in Table 3.




2.8 HYDRAULIC TESTING

Hydrauiic testing was performed at the site from May 29 through June 1, 1990.
The tests were conducted to determine the transmissivity, hydraulic conductivity,
and storage coefficient of the aquifer beneath the site. In addition, the hydraulic
parameters of the aquifer were used to evaluate the approximate zone of capture
for the extraction well.

The hydraulic testing consisted of four parts: (1) baseline water-level survey, (2)
step-drawdown test, (3) constant-discharge pumping test, and (4) water-level
recovery test. Extraction well E-1 was used as the pumping well and monitoring
wells MW-3, MW-5, and MW-7 were used as observation wells (see Figure 2).
Water levels were monitored with pressure transducers, and checked with a
water-level sounder. All equipment was steam cleaned before and after the test.
The discharge water from well E-1 was pumped into a Baker Tank™ for onsite
storage.

The baseline water-level survey was conducted to record normal fluctuations in
the water level beneath the site. The transducer/datalogger equipment was setup
on Tuesday, May 29, and the water level was monitored for 48 hours prior to
starting the step-discharge test.

The step-drawdown test was conducted on May 31, to determine the optimum
pumping rate to be used during the constant-discharge pumping test. During the
step-drawdown test, water from extraction well E-1 was pumped at steps of 0.5
and 1 gallon per minute (gpm). The depth-to-water data versus time was
recorded and plotted in the field to determine the maximum pumping rate that
could be sustained in well E-1 without dewatering the well during the subsequent
constant-discharge pumping test.

A 5-hour constant-discharge test was conducted at a pumping rate of 0.7 gpm.
The water level changes were monitored with pressure transducers in extraction
well E-1 and monitoring wells MW-3, MW-5, and MW-7. After pumping the well for
5 hours, the pump was turned off, and the water-level recovery was monitored.
The water level was monitored until the level in well E-1 returned to the static water
level.




Depth-to-water information versus time during the constant-discharge and
recovery test were plotted for wells E-1, MW-3, MW-5, and MW-7. Three methods
of analysis were used to analyze the data. The drawdown data were analyzed
using methods described by Theis (1935) and Cooper and Jacob (1946). The
water-level recovery data were analyzed using a method described by Jacob
(1963). The late-time test data was used in the analyses to minimize the effects of
casing storage. The aquifer test plots are presented in Appendix H.
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3.0 RESULTS
3.1 GEOLOGY

The regional and site geology were presented in Chempro's Soil and
Groundwater Investigation Report, dated February 21, 1980. The borings
completed during this investigation further characterize the local geology beneath
the site.

The site is underlain by distal alluvial cone deposits of sandy clays, clayey sands,
and gravelly sands {Maslonkowski, 1984). The subsurface geology, extending
down to a depth of approximately 40 feet is dominated by a series of grey to
yellowish brown, low- to high-plasticity clays. Dispersed within the clays are sand
and coarse gravel lenses. The lithology encountered during drilling is presented
on the boring logs in Appendix C. A geologic cross section of the site extending
from MW-8 to MW-7 is presented on Figure 3.

3.2 HYDROGEOLOGY

During driling, saturated clayey sands and clayey gravel lenses were
encountered between moist sandy clays. When the saturated soils were
penetrated in wells MW-6, MW-7, and MW-8 the groundwater rose rapidly up into
the augers to a static elevation of approximately 107.5 feet above mean sea level
(MSL). Groundwater in wells MW-5 and E-1 was encountered within one foot of
the static water level while driling. During the previous site investigation,
groundwater was encountered under confining pressure while drilling MW-1
through MW-4. This investigation confirmed that in most site wells the first-
encountered aquifer beneath the site is under confined conditions. The lenses
containing the confined groundwater were encountered at elevations ranging
from 98.5 to 100.5 feet above MSL.

3.2.1 Groundwater Elevation, Gradient and Flow Direction

The results of the water-level surveys conducted on May 23 and September 7 and
25, 1990 are presented in Table 4. As shown in the table, the depth to
groundwater beneath the site at the time of the September 25 survey ranged from
107.41 to 112.08 feet above MSL. PSH was detected in well MW-5 during the
September water-level surveys, with a maximum thickness of 1.3 feet measured
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on September 25. Depth-to-water (DTW) measurements were taken with an
electric water level sounder using the top of casing as the reference elevation (see
Appendix B). The DTW values were converted to groundwater elevations relative
to MSL by subtracting the DTW from the surveyed weli-head elevation (see
Section 2.7), The adjusted depth-to-water (ADTW) in MW-5 was corrected for the
presence of PSH before converting to MSL using the following formula:

ADTW=DTW-(0.72)(PSH thickness)
where 0.72 is the approximate specific gravity of gasoline.

Based on the groundwater elevation data, the potentiometric surface beneath the
site slopes south to southwest, suggesting the groundwater flows to the south to
southwest. The groundwater elevations and a contour map of the potentiometric
surface are presented on Figure 4. Based on the groundwater contour map, the
hydraulic gradient is approximately 0.034 ft/ft.

3.2.2 Hydraulic Testing

Based on the resuits of the constant-discharge and water-level recovery tests, the
transmissivity of the aquifer is approximately 550 gallons per day per foot (gpd/ft).
Based on an effective aquifer thickness of 7 feet, the hydraulic conductivity in the
aquifer was calculated to be approximately 4.3 x 1073 cm/sec. The storage
coefficient was calculated to be approximately 2.6 x 103, The results from the
aquifer test analysis are presented in Table 5. Appendix H contains the
methodology and special considerations used to obtain the aquifer parameters.

3.2.2.1 Groundwater Velocity

Based on the groundwater gradient and hydraulic conductivity presented above,
the average groundwater flow velocity in the first encountered aquifer beneath the
site was calculated using the following modification of Darcy's Law (from Freeze
and Cherry, 1979):

12




V-

where: V = Average Linear Velocity in cm/sec
K = Hydraulic Conductivity in cm/sec
i = H%draulic Gradient in ft/ft
n = Effective Porosity.

Using the average hydraulic conductivity determined from the pumping test
(4.3 x 102 em/sec), a hydraulic gradient of 0.03 ft/ft, and an efiective porosity of
0.25 based on estimates for sandy silts and clays (Freeze and Cherry, 1979), the
average groundwater flow velocity in the aquifer was calculated to be 5.2 x 1074
cm/sec (540 feet/year).

3.2.2.2 Zone of Capture

An estimate of the zone of capture was computed for the extraction well using a
method described by Todd (1980). The following formula provides an estimate of
the lateral radius of influence, perpendicular to the groundwater flow direction,
within which an extraction well can capture contaminated groundwater:

3 Q_
b 4Ti
where: b = Lateral Radius of Influence in feet
Q = Pumping Rate in gallons per day (gpd)
T = Transmigsivity in gpd/ft
| =

Hydraulic Gradient in ft/ft.

Based on a pumping rate of 0.7 gpm, an average transmissivity of 560 gpd/ft, and
a hydraulic gradient of 0.03 ft/ft, the radius of capture was calculated to be 15
feet.

3.2.2.3 Well Efficiency

Figure 14 of Appendix H is a distance-drawdown plot generated from the
pumping test data. From this figure, the radius of influence for well E-1 was
determined to be approximately 100 feet. The well efficiency for well E-1 was
estimated by calcuiating the ratio of the theoretical drawdown of E-1 (1.8 to the
actual drawdown in pumping well E-1 (6.4"). The well efficiency calculated using
this ratio is 28%.
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3.4 GEOCHEMICAL RESULTS

3.4.1 Soll Geochemistry

Selected soil samples obtained from borings MW-5 through MW-8 and E-1 were
analyzed for TPH (as gasocline), and BTEX. In addition, the 5.5 foot BGL soil
sample from MW-7 was analyzed for total lead. The Certified Analytical Results
(CARs) are presented in Appendix D, and a summary of the data are presented
on Table 6.

The PID measurements taken during the drilling operation provided qualitative
data on the occurrence of total volatile organics in the boring soils. Soil borings
MW-6 and MW-8 had the lowest measured levels. The highest PID
measurements were collected from borings MW-5 and MW-7. The maximum
reading in MW-5 was detected just above the groundwater surface, and the
maximum reading from MW-7 was detected in the soil sample collected from 5
feet BGL ( see Appendix C).

The chemical analyses of the soil samples generally confirm the qualitative PID
readings. TPH (as gasoline) and/or BTEX compounds were detected in all
borings except MW-8. In boring MW-7, xylenes at 0.06 ppm were the only
hydrocarbons detected. The maximum concentration of TPH (as gasoline) and
benzene were detected in the 15 foot BGL soil sample collected from MW-5 at 130
and 1.5 ppm, respectively (see Table 6).

Four quality assurance rinsate samples were collected during the drilling
procedure, and analyzed for TPH (as gasoline) and BTEX. Analysis of the rinsate
sample collected before drilling MW-7 detected 0.02 ppb xylenes. The first soil

sample collected from MW-7 also contained detectable concentrations of xylenes.

No other detections were found in the rinsate samples.

3.4.2 Groundwater Geochemistry

Groundwater samples were collected after the installation of each monitoring or
extraction well, during the quarterly groundwater sampling events. Monitoring
well MW-6 and E-1 were not sampled in September due to the presence of PSH
and the extraction pump assembly, respectively. A summary of the analytical
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techniques and results are presented on Table 2. The CARs are presented in
Appendix D.

Groundwater analyses from monitoring well MW-3, located hydraulically
downgradient from the underground storage tank complex, has consistently had
the highest detections of TPH (as gasoline) and BTEX compounds, but the
concentrations of TPH (as gasoline) and benzene have decreased from
24,000/2,400 ppb in December 1989 to 3,500/900 ppb in September 1990,
respectively. Monitoring well MW-5 had TPH (as gasoline)} detections of 28,000
ppb in May 1990 and phase separated hydrocarbons in the following sampling
events (see Table 4). During the May sampling episode, ethylene dibromide
(EDB) was detected in wells E-1 (0.03 ppb) and MW-5 (2.4 ppb). No
concentrations of the analyzed parameters were detected in the rinsate samples
collected during each sampling episode. Decontamination procedures are
considered to be adequate. Sample concentrations are considered to be
representative of site conditions. The TPH (as gasoline) concentrations detected
in the groundwater are plotted on Figure 5. Benzene concentrations detected in
the groundwater are plotted on Figure 6.
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4.0 SUMMARY

This site investigation conducted at the Chevron Service Station No. 8-8139, in
San Leandro, California, was conducted to further delineate the source, and
determine the extent of contamination at the site. Five soil borings were drilled.
Four borings were compieted as 2-inch-diameter monitoring wells and one boring
was completed as a 6-inch-diameter extraction well.

The geologic and hydrogeologic data generated in this investigation indicate that
the site is underlain by low permeability sandy clays, with thin sand and gravel
lenses dispersed in the clay. On September 25, 1990 survey, the groundwater
table ranged from 107.41 to 112.08 feet above mean sea level (MSL). At the time
of the survey, the groundwater was flowing to the south to southwest (see Figure
5), and the hydraulic gradient was approximately 0.034 ft/ft.

The aquifer parameters were calculated using pumping test data. The
transmissivity of the aquifer was determined to be approximately 550 gpd/ft.
Based on an effective aquifer thickness of 7 feet, the hydraulic conductivity in the
aquifer was found to be approximately 4.3 x 10™ cm/sec. The storage coefficient
was calculated to be approximately 2.6 x 107, Using these data and an effective
porosity of 0.25, the groundwater velocity was calculated to be 5.2 x 107 cm/sec
(540 feet/year).

Petroleum hydrocarbons were detected in soil samples collected from borings
MW-5, MW-6, MW-7, and E-1. The soil sample collected from boring MW-5 had
the highest concentration of TPH (as gasoline) in the 15 foot BGL sample, with a
concentration of 130 ppm. Soil samples from boring MW-7 contained 0.06 ppm
xylenes in the 5 foot BGL sample. No detections of petroleum contaminants were
reported in boring MW-8.

Detectable concentrations of TPH (as gasoline) and BTEX have been found in the
groundwater from wells MW-3, MW-4, MW-5 and E-1. The highest levels of
contaminants at the site have been found in well MW-5. During the May 25, 19390
sampling event, 28,000 ppb TPH (as gasoline) and 920 ppb benzene were
detected in the groundwater of MW-5. During the September 7, 1990 quarterly
sampling event, 0.04 feet of PSH were found in MW-5 and the well was not
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sampied. During the next water level survey, conducted on September 25, 1990,
the thickness of PSH in MW-5 was measured at 1.3 feet. No detectable
concentrations of chlorinated hydrocarbons were found in any of the groundwater
samples analyzed by EPA method 624.
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IR T EE IR TR WS B B U BE B S G B S B 0 |
Table 1
WELL CONSTRUCTION
Chevron Service Station No. 9-8139
Well Well-head Boring Casing Surface- Bottom- Screen Casing Screen
Elevation Depth Depth Seal Seal Interval Diameter Slot Size
Interval Interval I.D.
(£t-MSL) (ft-BGL) (ft-BGL) (ft-BGL) (£t~BGL) (ft-BGL) {inch) (inch)

MW-1 127.08 41.5 30.0 0-21.8 30.0-41.5 25-30 2 0.02
MW-2 125,98 31.5 30.0 0-23.0 NA 25-30 2 0.02
MW-3 126.77 30.0 25.5 0-12.5 25.5-30.0 15.5-~25.5 2 0.02
MW-4 125.22 26.5 22.0 0-11.0 22.8-26.5 12-22 2 0.02
MW-5 125.85 30 23.7 0-13.0 25.5-30.0 14.3-23.7 2 0.02
MW-6 124.18 34 29.6 0-23.0 NA 24.6-29.6 2 0.02
MW-7 126.86 31.5 26.5 0-20.5 27.0-31.5 21.5-26.5 2 0.02
MW-8 123.61 34 31.5 0-20.5 31.5-34 21.5-30.5 2 0.02
E-1 124.95 31.5 29.5% 0-17.0 27.0-31.5 18.1-26.5 6 0.02

ft-MSL = Feet above mean sea level

ft-BGL = Feet below ground level

NA = Not applicable

I.D. = Inside diameter

* 3 foot sediment sump installed below screen interval, from 26.5 to 29.5 feet BGL
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GROUNDWATER ANALYSES AND ANALYTICAL TECHNIQUES
Chevron Service Station No. 9-8139

VELT SAMPLE SAMPLE TPH TPH TOTAL OIL BENZENE OLUENE THYL- XYLENES TOTAL METALS ETHYLENE
DESIGNAT JON DATE RO. Gasoline Diesel & GREASE BENZENE Ph Cr Cd Zn CIBROMIDE
Mu-1 I 12/5/89  Ws-1SL ND ND ND ND ND ND ND ND ND 20 20 ND
5/24/90  WS-15L ND NA NA ND ND ND ND NA NA NA NA NA
9/6/90 TWSSL ND NA NA ND 0.8 ND 0.5 NA NA NA NA ND
-2 12/5/89  uws-2sL ND ND ‘ND ND ND ND 0.9 ND ND ND 10 ND
5/724/90 We-28L ND HA NA ND ND ND WD NA NA NA NA NA
9/76/90 2WSSL ND NA NA ND ND ND ND NA NA NA NA ND
My-3 12/5/8%  WS-35L 24000 NA NA 2400 1800 360 2600 NA NA NA NA ND
5/724/90  WS-35L 2000 NA NA 24600 1700 250 1500 NA NA NA KA NA
/6790 IWsSL 3500 NA NA 00 550 _ 110 450 NA NA NA NA NC
-4 12/5/8%  WS-4SL 19000 NA NA 390 1300 460 1800 NA NA NA NA ND
5724790  WS-5SL 4500 NA NA 210 440 140 480 NA A NA NA NA
S/6/90 4WSSL 6000 NA NA 680 520 170 580 NA NA NA NA ND
M-5 5/25/90  WS-6SL 28000 NA NA 920 1100 460 1300 NA NA NA NA 2.40
SITI%0 NA €= = = = = = 2 2 = 2 - - 0.04 feet PSH = - = = - - - =« - = = = = = = 2 2 o 2 a0 oot oo L R I R R >
MW-6 5725790 WS-7SL ND NA NA ND ND ND ND NA NA KA NA ND
9TIN SWSSL ND NA NA ND NO ND ND NA NA NA NA ND
m-7 5/25/90 WS-8SL KD NA NA ND ND ND ND NA NA NA NA ND
/7790 THSSL ND NA NA ND ND ND ND NA NA NA . NA ND
L7790 BWSSL ND NA NA ND ND ND ND NA NA NA NA ND
My-8 Q/7/90 PWSSL ND NA NA ND ND ND ND NA NA NA NA ND
E-1 5/25/90  WS-9sL 3900 NA NA 260 430 64 340 NA NA NA NA 0.03
RINSATE 12/5/89  RS-4SL D NA ND ND ND ND ND ND ND RD ND ND
5724790  RS-1SL ND NA NA WD ND ND ND NA NA NA NA NA
F7/90 1RSSL D NA NA ND ND ND ND NA NA NA NA ND
12789 Detection Method 8015 8015 413.2 602 602 602 602 7420 7190 7130 7950 504
Detection Limit S00 1000 5000 0.5 0.5 0.5 0.5 S00 100 10 10 0.05
5/90 Detection Method 8015 NA NA 8027624*  SO27624%  L02/624*  602/624* NA NA NA NA 504
Detection Limit (p 50 0.5/2 0.5/3 0.5/3 0.5/3 0.02
/%0 Detection Method 8015 NA NA 602 602 602 602 NA NA NA NA 504
Detection Limit (p 50 0.5 0.5 0.5 0.5 0.05
Groundwater chemistry values presented in parts per billion (ppb) * MW-5, MW-6, MW-T R EW-1 were anelyzed for Volatile Organics using EPA Method
ND = Less than method detection limit 8240 (624) with no detections other then those shown

NA = No Analysis
PSH = Phase Separated Wydrocarbons




Table 3

WELL-HEAD SURVEY DATA

Chevron Service Station No. 9-813%9

Well Ground-Level TOC Northing Easting

Elevation Elevation

(ft-MSL) (ft-MSL) (feet) (feet)
MW-1 127.28 127.09 5006 4969
MW-2 126.37 125.98 4989 5031
MwW-3 127.04 126.77 4939 5103
Mw-4 125.43 125.22 4898 5075
MW.5 126.12 125.85 4897 5122
MW-6 124.83 124.18 4893 5027
MW-7 127.47 126.86 4979 5081
Mw-8 124.25 123.61 43833 5121
E-1 127.29 124.95 4920 5103

ft-MSL: Feet above mean sea level
TOC: Top of casing
Survey conducted by Ruth and Going, Inc.

Wells MW-1 through MW-4 Surveyed on 12/11/89
Wells MW-5 through MW-8, MW-3, and E-1 surveyed on 8/6/90
MW-3 wellhead modified on 89/6/90




Table 4
GROUNDWATER ELEVATION DATA
Chevron Service Station No. 9-8132

Well Date TOC Depth to PSH Water
Sampled  Elevation Water Elevation
(f-MSL) (#-BTOC) (ft) (ft-MSL)
“Mw-1 3/23/90 127.09 12.92 ND 114,17
9/6/90 127.09 14.68 ND 112.41
9/25/90 127.09 15.01 ND 112.08
MW-2  3/23/90 125.98 12.40 ND 113.58
9/6/90 125.98 14.85 ND 111.13
9/25/90 125.98 14.80 ND 111.18
MW-3* 3/23/90 127.84 17.50 ND 110.34
9/6/90 126.77 18.72 ND 108.05
9/25/90 126.77 18.40 ND 108.37
MW-4  3/23/90 125.22 16.02 ND 109.20
9/6/90 125.22 17.35 ND 107.87
9/25/90 125.22 17.48 ND 107.74
MW-5  3/23/90 125.85 16.89 ND 108.96
9/7/90 125.85 18.46 0.04 107.42**
9/25/90 125.85 19.30 1.30 107.49**
MW-6  3/23/90 124.18 18.51 ND 105.67
9/7/90 124.18 16.18 ND 108.00
9/25/90 124.18 16.42 ND 107.76
MW-7  3/23/90 126.86 21.40 ND 105.46
9/7/90 126.86 18.38 ND 108.48
9/25/90 126.86 19.25 ND 107.61
MW-8  9/7/90 123.61 16.07 ND 107.54
9/25/90 123.61 16.20 ND 107.41

TOC: Top of casing
ft-MSL: Feet above mean sea level

- ft-BTOC: Feet below top of casing

ND: Not detected
* MW-3 wellhead modified and resurveyed on 9/6/90
** Water elevation corrected for floating product (see Section 3.2.1)




Table 5
HYDRAULIC TESTING SUMMARY
Chevron Service Station No. 9-8139

WELL TEST METHOD T Aquifer K s
OF Thickness
ANALYSIS (gpd/®) {feet)  (cm/sec)

EA1 Constant-Discharge Thels 47 7 3.12E-04
Constant-Discharge Jacob 67 7 4 50E-04
Recovery Jacob 31 7 2.10E-04
MW-3 Constant-Discharge Thels 365 7 245E-03 4.40E-03
Constant-Discharge Jacob 430 7 2.80E-03 3.50E-03
Recovery Jacob 203 7 1.36E-03
MW-5 Constant-Discharge Theis 501 7 3.37E-03 2.88E-03
Constant-Discharge Jacob 684 7 461E-03 1.73E-03
Recovery Jacob 420 7 2.82E-03
MW-7 Constant-Discharge Theis 965 7 6.50E-03 1.85E-03
Constant-Discharge Jacob 1155 7 7.79E03 1.09E-03
Recovery Jacob 1087 7 7.35E-03
Geometric mean of MW-3, MW-5, and MW-7: 562 4.34E03 2.58E-03

T: Transmissivity

K: Hydraulic Conductivity

S: Storativity (Dimensionless)
gpd/ft: Gallons per Day per Foot
cm/sec: Centimeters per Second




TABLE 6
S0OIL ANALYSES AND ANALYTICAL TECHNIQUES
Chevron Service Station No. 9-8139

501L BORING  SAMPLE DATE SAMPLE TPH TPH  TOTAL OIL BENZENE  TOLUENE  ETHYL- XYLENE TOTAL METALS
DEPTH SAMPLED NO. Gasoline Diesel & GREASE BENZENE Pb cr Ld n
Detection Method 8015 8015 S03E 8020 8020 8220 8020 7240 7190 7130 7950
Detection Limit {ppm) 1 10 20 0.05 0.05 0.05 0.05 10 0.20 0.20 0.20
Mu-1 25 11729789  sS-55L ND ND 20 KD ND " ND ND 20 50 1.30
-2 5 11/29/89  §5-95L ND ND ND ND NO ND ND 20 28 0.90 48
Mi-2 25 11/29/89  S5-13SL ND ND ND ND ND ND ND 20 33 1.10 32
My-3 5 1271789  S5-20SL ND NA NA ND ND ND ND NA NA NA NA
Mi-3 15 1271789  $5-21sL é RA NA 1.1 0.64 n.08 0.44 NA NA NA NA
My-3 20 1271789  55-235L ND NA NA 0.14 ND ND WD NA NA NA NA
Mi-4 10 11/30/89  5S5-165L NO NA NA ND ND KD ND NA NA NA HA
MM-4 15 11730789  SS-175L 24 NA NA 0.2% 31 3.3 16 HA NA NA NA
25 11730789  SS-19SL ND NA NA ND ND ND ND NA NA NA NA
mi-5 10 S/T/P0  §5-455L ND NA NA ND ND ND ND NA NA NA NA
15 /1790 SS-46SL 130 NA NA 1.5 3 1.2 7.4 NA NA NA NA
MW-& 10.5 5/14/90  55-27SL 2 NA NA ND ND ND 0.1 NA NA NA NA
15.5 S714/90  55-28SL 5 NA NA ND ND NO 0.11 NA HA NA HA
Mu-7 5.5 5/15/90 $5-335L ND NA NA ND ND ND 0.0% ND NA NA NA
10.5 5/15/90  §§8-34-SL ND NA NA ND ND ND ND NA NA HA NA
M-8 25 B8/30/90  SS-49SL ND NA NA ND KD ND ND NA HA NA NA
EW-1 10.5 5716/90 $5- 4081, ND NA NA ND ND ND ND NA NA NA NA
15.5 5/16/90  55-41-SL 37 NA NA 0.49 z.8 0.75 4.2 NA NA NA KA

Soil chemistry values presented in parts per million (ppm)
HNA = No Analysis
NO = Less than method detection limit
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Appendix A

DECONTAMlNATIOdN PROCEDURES
an
QUALITY ASSURANCE SAMPLING

DECONTAMINATION PROCEDURES

Proper decontamination and cleansing of all equipment was performed to prevent
cross-contamination between wells and sampling locations. The two methods of
decontamination used at the service station were steam cleaning and detergent
washing followed by tap water and distilled water rinses. During field work, all
equipment that was placed in the borings or wells, or that came in contact with
groundwater was decontaminated as follows:

Equipment Decontamination pr r

Drill Rig Steam cleaned prior to arriving on-site
Augers Steam cleaned prior to drilling each boring
Drill Tools Steam cieaned prior to drilling each boring
Split-Spoon Sampler Steam cleaned between each boring, then

Alconox™ (Alconox) washed, and tap
water and distilled water rinsed between
each sampling interval

PVC Casing Steam cleaned before installing in well

Well Development Equipment Alconox washed, and steam cleaned

Water Level Sensor Alconox washed, tap water and distilled water
rinsed between each use

Pumps Steam cleaned between each use

Bailers Steam cleaned between each use

Teflon™ Sampling Bailer Alconox washed, then steam cleaned and
rinsed with distilled water prior to sampling
each well

The water used for steam cleaning was obtained from the service station tap.
Arrowhead™ distilled water was used for rinsates. The water generated during




decontamination procedures was stored in 55-gallon drums onsite and was
disposed of by a Chevron contractor.

lity Assur mplin

One rinsate sample was collected at the beginning of each day or after 20
samples had been collected to determine if the sampling equipment was
adequately decontaminated. After decontamination, rinsate samples were
collected from the equipment used for sampling (split-spoon sampler or Teflon™
bailer). The rinsate samples were taken by: (1) trickling or rinsing distilled water
through the split-spoon sampler and across the brass liners which the soils
contacted, or through the inside of the Teflon bailer, and (2) filling the appropriate
sample vial for analysis. The rinsate samples were labeled, placed in coolers,
noted on the sample log and chain-of-custody forms, and handled according to
EPA procedures. The samples were sent to the analytical laboratory and
analyzed for the same parameters as the soil or groundwater samples collected
after the rinsate samples were taken.
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Appendix B

GROUNDWATER SAMPLING AND ANALYSIS
PROCEDURES

INTRODUCTION

The sampling and analysis procedures for water-quality monitoring programs are
contained in this Appendix. These procedures will ensure that consistent and
reproducible sampling methods are used, proper analytical methods are applied,
analytical results are accurate, precise, and complete, and the overall objectives
of the monitoring program are achieved.

SAMPLE COLLECTION

Sample collection procedures include equipment cleaning, water-level and total
well-depth measurements, and well purging and sampling.

Equipment Cleanin

Sample bottles, caps, and septa were precleaned and provided by Superior
Analytical. All sampling containers were used only once and discarded after
analysis is complete.

Before starting the sampling event, all equipment to be placed in the well or come
in contact with groundwater was disassembled and cleaned thoroughly with
detergent water, then steam cieaned with service station tap water, and rinsed
with Arrowhead™ distilled water. Any parts that may absorb contaminants, such
as plastic pump valves or bladders, were cleaned as described above or
replaced.

During the sampling event the equipment used in the well was washed with
detergent, steam-cleaned, and rinsed with distilled water before purging or
sampling the next well. The water level sounder was washed with detergent and




rinsed with distilled water before use in the each weil. The rinsate water is stored
in 55-gallon drums onsite and will be disposed of by Chevron.

lity Assuran mple

To determine if the Teflon bailer used for sampling had been sufficiently

decontaminated, rinsate samples were taken. One rinsate sample was collected

during each sampling event by filling the Teflon sampling bailer with distilled water
and then decanting that water into the sample vails. The rinsate samples were
analyzed for the same parameters that the well was sampled for (see Table 6).
The samples were sent to Superior Analytical for analysis.

Water-Level, Floating-Hydrocarbon, and Total Well-Depth Measurements

Before purging and sampling, the depth to water, floating hydrocarbon thickness,
and the well total depth were measured using an electric sounder, and a bottom-
filing clear Lucite™ bailer. The electric sounder, manufactured by Slope-
Indicator, Inc., is a transistorized instrument that uses a reel-mounted, two
conductor, coaxial cable that connects the control panel to the sensor. Cable
markings are stamped at 1-foot intervals. An engineers rule was used to measure
the depths to the closest 0.01 foot. The water level was measured by lowering the
sensor into the monitoring well. A low current circuit is completed when the
sensor contacts the water, which serves as an electrolyte. The current is
amplified and fed across an indicator light and audible buzzer, signaling when
water has been contacted. A sensitivity control compensates for very saline or
conductive water, After the water level had been determined the bailer was
lowered to a point just below the liquid level, retrieved, and inspected for floating
hydrocarbons.

0.5 feet of floating hydrocarbon was encountered in well MW-5. Four casing
volumes were purged from the well to evacuate the free product but the well was
not sampled. Floating hydrocarbon was not encountered in any of the other wells
on or offsite. If floating product greater than 1/32-inch in thickness had been
detected, a sample would not have been collected from that well.
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All liquid measurements were recorded to the nearest 0.01 foot in the field
logbook. The groundwater elevation at each monitoring well was calculated by
subtracting the measured depth to water from the surveyed well-casing elevation.
Well total depth was then measured by lowering the sensor to the bottom of the
well. Well total depth, used to calculate purge volumes and to determine whether
the well screen is partially obstructed by silt, was recorded to the nearest 0.5 foot
in the field logbook.

Well Purging

Before sampling, standing water in the casing was purged from the monitoring
wells using a piston pump or a bailer. In general, samples were collected from
after a minimum of four casing volumes had been evacuated and the pH,
electrical conductivity, and temperature had stabilized. MW-2 was bailed dry after
the evacuation of two casing volumes. This well was allowed to recover to within
80% of its static water level and sampled.

The pH, electrical conductivity, and temperature meter were calibrated each day
before beginning field activities. The calibration was checked once each day to
verify meter performance. All field meter calibrations were recorded in the field log
book. During the September sampling, the meter would not calibrate and
samples were collected after four purge volumes were evacuated.

Groundwater generated from well-purging operations were contained for
temporary storage in 55-gallon drums. All drums were labeled and stored on site
in a location designated by the station manager. The sampler recorded the
following information on the drum labe! for each drum generated:

*  Drum content (groundwater)

*  Source (well identification code)

*  Date generated

*  (Client contact

*  Project number

*  Name of sampler
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The Chevron representative was notified that the water is ready for removal, and
Chempro will transport the drums off-site when the water has been removed.

Well Sampling

A Teflon bailer was used for well sampling. Glass bottles of at least 40 milliliters
volume and fitted with Teflon-lined septa were used in sampling for volatile
organics. These bottles were filled completely to prevent air from remaining in the
bottle. A positive meniscus forms when the bottle is completely full. A convex
Teflon septum is placed over the meniscus to eliminate air. After capping, the
bottle was inverted and tapped to verify that it did not contain air bubbles. The
sample containers for other parameters were filled, and capped. Duplicate
sample analysis was performed on groundwater samples taken from monitoring
well MW-3 and were analyzed for the same chemical analyses.

SAMPLE HANDLING AND DOCUMENTATION

The following section specifies the procedures and documentation used during
sample handling.

Sample Handling

All sample containers were labeled immediately following sample collection.
Samples were kept cool with cold packs until received by the laboratory. Cold
packs were replaced each day to maintain refrigeration. At the time of sampling,
each sample was logged on a chain-of-custody record which accompanied the
sample to the Chevron approved laboratory.

Sample Documentation

The following procedures were used during sampling and analysis to provide
chain-of-custody control during sample handling from collection through storage.
Sample documentation included the use of the following:

* Field logbooks to document sampling activities in the field

* Labels to identify individual samples
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*

Chain-of-custody record sheets for documenting possession and
transfer of samples

Field L K

In the field, the sampler recorded the following information on the Water Sample
Field Data Sheet for each sample collected:

*

*

*

Project number
Clisnt name
Location

Name of sampler
Date and time

Pertinent well data (e.g.., casing diameter, depth to water, well
depth)

Calculated and actual purge volumes

Purging equipment used

Sampling equipment used

Appearance of each sample {e.g.., color, turbidity, sediment)
Results of field analyses (temperature, pH, electrical conductivity)

General comments

The field logbooks were signed by the sampler.

Labels

Sample labels contained the following information:

*

*

*

*

Project number
Sample number (i.e.., well designation)
Sampler's initials

Date and time of collection

B-5




* Type of preservative used (if any)

mplin Analysis Chain-Of-Custody Recor

The Sampling and Analysis Chain-Of-Custody Record, initiated at the time of
sampling, contains, but is not limited to, the well number, sample type, analytical
request, date of sampling, and the name of the sampler. The record sheet was
signed, timed, and dated by the sampler when transferring the samples. The
number of custodians in the chain of possessions were kept to a minimum.

B-6




Appendix C

BORING LOGS, WELL CONSTRUCTION DETAILS,
AND WELL INSTALLATION PERMIT



EXPLANATION OF SYMBOLS ON
EXPLORATORY BORING LOGS

Wall Details Column

CONCRETE N

BENTONITE-CEMENT GROUT OR
NEAT CEMENT GROUT >SURFACE SEAL

BENTONITE

WELL CASING
WELL SCREEN

FILTER PACK

BENTON!TE } BOTTOM SEAL
NAT IVE MATERIAL SLOUGH

Sample Column

BAG/BULK SAMPLES
FIVE-FOOT SPLIT BARREL SAMPLER (CONTINUOUS SAMPLER)
MODIFIED CALIFORNIA SPLIT SPOON

OTHER SAMPLERS (SEE REMARKS FOR TYPE AND SIZE)}

PITCHER BARREL
ROCK CORE (SEE REMARKS FOR TYPE AND SIZE)

SHELBY TUBE SAMPLER

STANDARD PENETRATION TEST SPLIT SPOON SAMPLER {2 0D)

(OVER)




2.5 YR 6/2

PENETRATION

EXPLANATION OF SYMBOLS ON
EXPLORATORY BORING LOGS
{CONT INUED)

Ground-Water Level Column
DEPTH TO FIRST OBSERVED GROUND WATER

DEPTH TO STABILIZED GROUND WATER

Miscellaneous

Color as field checked to Munsell S5oil Color Chart
(1975 Edition)

Blows required to drive sampler 1 foot into soil.
Standard drive hammer weight: 140 pounds.
Standard drop: 30 inches




LOG OF EXPLORATORY BORING
PROJECT NUMBER 1158
PROJECT NAME
BY D. Maupin

CHEVRON SERVICE STATION NO. 9-8139

DATE 5/17/90

BORING NO. E-}
PAGE 1 0F2
SURFACE ELEV. 127.29

ft.

PI1D

{ppm)

POCHET
PENETRO-
METER

ton/sq ft

BLOW CT.

(blussé"y

LITHO-
{GRAPKIC
COLLMN

DEPTH
IN FT.

GROUND
WATER
SAMPLES

LEVELS

DESCRIPTION

WELL
DETAIL

54.8

217

47.6

35.6

405

295

3.2

3.2

13

23

3.5

35

2.2

1.5

3.0

NA
NA

NA

NA

NA
NA

NA
NA
NA

NA

CLAYEY SAND (SC), dark yellowish brown
(10YR, 4/4); 40-50% moderate to high plasticity
fines; 50-60% fine to coarse sand; trace fine
gravel;, worm borrows upper 4-8";, medium dense;
damp; no product odor.

@ 5" 25-35% moderate to high plasticity fines;
50-60% fine to coarse sand; 10-20% fine gravel.
@ 6.5 thin lenses of high plasticity fines;
some highly altered sandstone gravel.

@ 8" dark yellowish brown {10YR, 3/6); 35-45%
moderate to high plasticity fines; 55-65% fine to
coarse sand; trace Mn-oxide stained fine gravel;
damp; weak product odor.

@ 10" olive brown (2.5Y, 4/4); 25-35% moderate
to high plasticity fines; 65-75% fine to coarse
sand, subangular to subrounded; trace fine to
medium gravel;, organic odor.

SANDY CLAY (CL), mottled olive (5Y, 4/3) and
dark yellowish brown (10YR, 4/6); 55-65% high
plasticity fines; 25-35% fine to medium sand;
10-15% fine gravel; very stiff; damp; no product
odor.

@ 13 moderate product odor.

CLAYEY SAND (SC), dark yellowish brown
(10YR, 4/4); 20-30% moderate to high plasticity
fines; 60-70% fine to coarse sand; 5-15% fine to
coarse gravel, medium dense; damp; moderate to
strong product odor.

GRAVELLY SAND (SP), light olive brown (2.5Y,
5/4); 10-20% moderate plasticity fines; 40-50%

N
RS

2
7
7

RN
R

S
-

fine to coarse sand; 30-43% fine to coarse

REMARKS
Boring was drilled to 31.5' using 6.5* diameter hollow-stem sugers. Soil samples were collected from £.5' to 31.5' using
2 2.5" dinmeter Moss continuous sampler. Boring was redrilled with 12.26" diameter hollow-stem nugers. A
groundwater axtraction well was installed using 6" diameter PVC casing (see attached well detail).

/leﬂ (Z 7};/&& w507 Es.:'pﬁ%.' 6o




LOG OF EXPLORATORY BORING

PROJECT NUMBER 1158
PROJECT NAME
BY D. Maupin

DATE 5/17/90

CHEVRON SERVICE STATION NO. 9-8139%

SURFACE ELEV. 127.29 ft.

BORING NO. E-1
PAGE 20F2

PI1D

(ppm}

POCHET
PENETRO-
METER

ton/sq ft

BLOW CT.

{blus/&6")

GROUND
WATER
LEVELS
DEPTH
IN FT.
SAMPLES

LITHO-
JGRAPHIC DESCRIPTION
COLUMN

WELL
DETAIL

61.5

352

18.2

50

5.1

1.1

4.1

2.8

0.5

24

2.5

No

NA

NA L

NA |

NA L

NA L

NA

gravel, one quartz clast >2" diameter; medium
dense; damp to moist; moderate to strong product

trace medium gravel; strong

25

odor.
-1 @ 17.5": graded to dark olive gray (5Y, 3/2);
wet; strong product odor.

CLAYEY SAND (SC), abundant olive mottling;

@ 20" yellowish brown (10YR, 5/6); 25-35%
moderate to high plasticity fines; 60-70% fine to
coarse sand; 5-10% fine gravel; medium dense;
damp to wet; no product odor,

product odor,

5/6); 55-65% high plasticity

SANDY CLAY (CL), yeilowish brown (10YR,

to coarse sand; 5-10% fine gravel; very stiff to
\ hard; moist; weak product odor.

fines; 30-40% fine

30

60-70% fine to coarse sand;

CLAYEY SAND (SC), dark yellowish brown
{10YR, 4/6), 25-35% moderate to high plasticity
fines; 50-60% fine to coarse sand; 10-15% fine
gravel, angular; loose; damp; weak product odor.
@ 25 10-20% low to moderate plasticity fines;

moist to wet; no product odor.

10-20% fine gravel,

35-45% fine to coarse sand,

35 gravel; very stiff; damp; no

gravel,

TO 31.5.

RN R R o e e e e

SANDY CLAY (CL), dark yellowish brown
{10YR, 4/4); 55-65% high plasticity fines;

@ 29" sandy lense; 50-60% high plasticity
fines; 40-50% fine to coarse sand; trace fine

TERMINATED BORING AT 30' AND SAMPLED

rounded; trace fine
product odor.

40

REMARKS

Boring was drilled to 31.§' ulin§ 6.5" diameter hollow-stem augers. Soil samples were collected from 3.5' to 31.56' using
8 1.5" diameter Mosa continuous sampler. Boring was redrilled with 12.25" diameter holiow-stem augers. A
groundwater extraction well was installed using 6" diameter PVC casing (see attached well detail).




LOG OF EXPLORATORY BORING

Boring was drilled to 28.5' using 8.6" diameter hollow-stem augers. Soil samiples were collected at b° intervals with a 2"
diameter modified California split-spoon sampler for the upper 16.5' of the boring. From 16.5" to 30° s0il samples were

PROJECT NUMBER 1158 BORING NO. MW-5
PROJECT NAME CHEVRON SERVICE STATION NO. 9-8139 PAGE 10F2
BY D. Maupin DATE 5/17/90 SURFACE ELEY. 126.12 ft.
PID POCHET |BLOw CT, 0u® | £.- | BfLiTHo- VELL
PENETRO- Sugl j & | J|eraruic DESCRIPT ION DETAIL
METER ok > | & | & |coLumn
eSu Bz | &
(ppm) [tonssq fti(blws/é")] O~ | "H |
ASPHALT
FILL.
10.2 30 6 SANDY CLAY (CL), vellowish brown (10YR,
13 5/8); 50-60% moderate to high plasticity fines;
24 40-50% fine to coarse sand; trace very fine
gravel, very stiff; damp; no product odor,
15.5 5 @ 10" light olive brown (2.5Y, 5/4), 60-70%
3 high plasticity fines; 30-40% fine to coarse
11 sand; trace fine gravel; very stiff; damp; no
product odor.
CLAYEY SAND (SC) , dark yellowish brown
(10YR, 4/6); 30-40% moderate to high plasticity
fines, 40-50% fine to coarse sand; 10-20% fine
4622 6 gravel; dense; damp; strong product odor.
11 @ 17 40-50% moderate to high plasticity fines;
23 50-60% fine to coarse sand; medium dense;
3418 2.7 NA strong product odor.
@ 17.5-18.5: gravelly sand lense; 50-60% fine
to coarse sand; 20-30% fine gravel.
25 NA @ 18" olive gray (5Y, 4/2); medium dense; wet;
strong product odor.
@ 19.5: gray coated worm holes, dominantly
vertical.
REMARKS

collected using a 2.5" diameter Moss continuous sampler. A groundwater monitoring well was installed using 27

~@J‘rh(c)d}ymer PVC casing (see attached weli de;il).

Ll 607  Exp: 6 /5
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LOG OF EXPLORATORY BORING

PROJECT NUMBER 1158 BORING NO. MW-S§
PROJECT NAME CHEVRON SERVICE STATION NO. 9-8139 PAGE 20F 2
BY D. Maupin DATE 5/17/90 SURFACE ELEV. 126.12 fi.
PID POCHET | BLOW CT
1 apn ! .| @fLiTHO- VELL
PENETRO- ZiHd | | Yloraenic DESCRIPTION DETAIL
METER o> | i, | & coLumn
S |Bz|&
tppm) [tonssq ft|(blussem) @2d | ORI G
372 | 25 | NA L ¥/ CLAYEY SAND (SO, continued.
B / @ 20" yellowish brown (10YR, 5/6); 35-45%
| / moderate to high plasticity fines; 40-50% fine to
NA L / coarse sand; 10-15% fine to medium gravel;
| Mn-oxide staining in soil; medium dense; damp
i to moist; no product odor.
40.4 Na L j / @ 21.5: damp to moist, no product odor.
— 25 /
407 | 1.5 NA ¢
i SANDY CLAY (CL), dark yellowish brown
3.8 NA L {I10YR, 4/4); 65-75% high plasticity fines;
| 25-35% fine to coarse sand; trace fine gravel,
i / subrounded to rounded; very stiff; moist; no
i / product odor.
22.1 »>4.0 NA L j / @ 28.5" hard; no product odor.
e i
| ] BORING TERMINATED AT 28.5° AND
I ] SAMPLED TO 30
40
REMARKS
Boring was drilled to 28.5" using 6.6" diameter hollow-stem augers. Soil samples were collected at §' intervals with a 2"
diameter modified California split-spoon sampler for the upper 16.5* of the boring. From 16.5' to 30 scil samples were
collected using & 2.5" diameter Moss continuous sampler. A groundwater monitoring well was installed using 2"
diameter PVC casing (see attached well detail).




LOG OF EXPLORATORY BORING

PROJECT NUMBER 1158 BORING NO. MW-6
PROQIECT NAME CHEVRON SERVICE STATION NO. 9-8139 PAGE 10F2
BY D. Maupin DATE 5/14/90 SURFACE ELEV. 124.83 ft¢.
PID pocker [Blower. | o 1 el WELL
PENETRO- %E‘mj E',[ 3 lorapH1c DESCRIPTION DETAIL
METER B> | & | | coLumm
a3W 1 aZ|q
(ppm) jton/sq ft[(blwssém)} ©~ J Hln
ASPHALT,
FILL: olive green; low plasticity fines, sand,
and gravel.
NA @ 1.5 black (5YR, 2.5/1); low plasticity
fines, fine sand, and fine gravel; stiff; damp;
slight organic odor.
NA
22.8 2.5 4 SANDY CLAY (CL), very dark grayish brown /ﬁ
8 {10YR, 3/2); 65-75% high plasticity fines; %
22 15-20% fine sand; 10-15% fine gravel; stiff; /ﬁ
NA damp; no product odor. /
NA @ 8" dark brown (7.5YR, 3/4); Mn-oxide 7
staining on sand and gravel grains. 7
0.0 4.0 11 @ 10 hard; damp; no product odor.
17
26
NA _ @ 11.5: olive brown (2.5Y, 4/4); 50-60% high
) plasticity fines; 30-40% fine to coarse sand;
ﬁ / trace fine gravel; damp; no product odor.
1.5 NA . /
7
222 2.5 8 / CLAYEY SAND (SC), dark grayish brown (2.5Y,
19 / 4/2); 30-40% moderate to high plasticity fines;
32 / 60-70% fine to coarse sand; trace fine gravel;
0.0 2.8 NA - ’&/////g very dense; damp; no product odor.
-
/ SANDY CLAY (CL), dark yellowish brown
NA (10YR, 3/6); 50-60% high plsticity fines; 25-35%
fine to coarse sand; 5-25% fine gravel; stiff;
damp; no product odor.
REMARKS

Boring waa drilled to 30° using 6.5" diameter hollow-stem augers. Soil samples were collected at 5’ intervals and from
30’ to 34' with a 2" diameter modified California split-epoon sampler. Between 5’ intervals, soil samples were collected
with a 2.5" diameter Moss continuous sampler. A groundwater monitoring well was inntalled using 2* diameter PVC
casing attached well detail}.

o O 75 Y df a7 Ex0: GA/




LOG OF EXPLORATORY BORING
PROJECT NUMBER 1158 BORING NO. MW-6
PROJECT NAME CHEVRON SERVICE STATION NO. 9-8139 PAGE 20F2
BY D. Maupin DATE 5/14/90 SURFACE ELEVY. 124.83 ft,
PID POCHET | BLOW CT.
PENETRO- Qo ¢ | yx - | ] LITHO: WELL
Swig | Eh | J|erapHIC DESCRIPTION DETAIL
Heter 255 |82 | 2| couum
el ¥z |E
(ppm) [ton/sq ft|(blws/6ny] O~ J [ TH | u
0.0 6 | @ 20". 60-70% high plasticity fines; 30-40% fine
10 L to medium sand; very stiff; damp; no product
21 L odor.
0.0 NA L @ 21.5" sand grains Mn-oxide stained.
00 | a0 | Na [PTH0 CLAYEY SAND (SC), yellowish brown (10YR,
5 AV . 5/8); 25-35% moderate to high plasticity fines;
| 25 50-60% fine to coarse sand; trace fine gravel;
0.0 5 R sand and gravel Mn-oxide stained; dense; damp;
15 L no product odor. _
18 L @ 25". dense; moist; no product odor.
Na | @ 26.5: 20-30% moderate to high plasticity
| fines; 50-60% fine to coarse sand; 20-30% fine to
| medium gravel; Fe- and Mn-oxide staining.
40 | Na [
B 30 SANDY CLAY (CL), dark yellowish brown
0.0 4.0 7 [ (10YR, 4/4); 60-70% high plasticity fines;
14 1 20-30% fine to coarse sand; 5-10% fine gravel;
25 L stiff; damp; no product odor.
NA L
B GRAVELLY CLAY (CL), yellowish brown {10y,
30 17 L 5/4); 45-55% high plasticity fines; 20-30% fine
27 L 7 to coarse sand; 25-30% fine to medium gravel;
3 L ] Fe- and Mn-oxide stained sand and gravel; hard,
| 35—| damp to wet; no product odor.
B ] BORING TERMINATED AT 30° AND SAMPLED
| ] TO 34 '
40
REMARKS

Boring was drilled to 30’ using 6.5" diameter hollow-stem augers. Soil samples were collected at 5’ intervals and from
30’ to 34’ with a 2" diameter modified California split-spoon sampler. Between 5’ intervals, soil samples were collected
with & 2,6" diameter Moss continuous sampler. A groundwater monitoring well was installed using 2% diameter PVC

casing (see attached well detail).
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LOG OF EXPLORATORY BORING

PROJECT NUMBER 1158
PROJECT NAME

CHEVRON SERVICE STATION NO, 9-8139

BORING NO. MW-7
PAGE 10OF2

BY D. Maupin DATE 5§/15/90 SURFACE ELEV. 127.47 {t.
T,
o (g v go 5 glumo s
Zuwd | b | Jerapnic DESCRIPTION DETAIL
KETER ok > | i | & |comm
EzW nZ|a
(ppm) [ton/sq frj(blus/ém] @~ " |q
I ‘ ASPHALT.
| FILL: olive green; low plasticity fines, sand,
i and gravel.
1155 18 _— 3 CLAYEY SAND (SC), dark yellowish brown
32 L (10YR, 4/4); 30-40% moderate to high plasticity
4 | fines; 60-70% fine to coarse sand; very dense;
| ] damp; no product odor.
339 s |10 SANDY CLAY (CL), mottled dark yellowish
12 1 brown (10YR, 4/6) and olive {(5Y, 4/4); 50-60%
15 L high plasticity fines; 35-45% fine to coarse
i sand; 5-10% fine gravel; very stiff; damp; no
| product odor.
430 7 0B @ 15* yellowish brown (10YR, 5/4); 50-60%
10} moderate to high plasticity fines; 40-50% fine to
19 1 coarse sand; trace fine gravel.
[5-16-90 |
. v ] INTERBEDDED SANDY CLAY AND CLAYEY
= 20 SAND (CL/SC).
REMARKS

Boring was drilled to 30 using 6.5* diameter hollow-stem augers. Soil samples were collected to 31.5° using a 2"

diameter modified California split-spoon sampler. A groundwater monitoring well was installed using 2* diameter PYC

casing (see attached well detail).
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LOG OF EXPLORATORY BORING I
PROJECT NUMBER 1158 BORING NO. MW-7 '
PROJECT NAME CHEVRON SERVICE STATION NO, 9-8139 PAGE 20F12 I
BY D. Maupin DATE 5/15/90 SURFACE ELEV. 127.47 ft.
PID POCHET |BLOW CT. o . I
" . LITHO WELL
PENETRO- %5—’ £ | 3lerahig DESCRIPTION DETAILL
METER gk3 |8 & [ coumn
e3uWlgZig
(ppm) [ton/sq ft|(blussém)} O7Jd | “H g I
114 6 [ INTERBEDDED SANDY CLAY AND CLAYEY
16 | SAND (CL./SC), dark yellowish brown (10YR,
17 | 4/4) to yellowish brown (10YR, 5/8); I
| | CL: 50-60% moderate to high plasticity fines;
N _E 40-50% fine to coarse sand; trace fine gravel;
i _ b= SC: 30-40% moderate plasticity fines; 60-70% l
G fine to coarse sand; trace fine gravel; very
/ dense; damp; no product odor.
1.9 10 % CLAYEY SAND (SC), dark yellowish brown
21 (10YR, 3/4); 35-45% moderate to high plasticity
32 z ‘ fines; 55-65% fine to coarse sand; very dense; l
W damp to wet; no product odor,
@ 26.4> SANDY CLAY (CL), dark brown
% (10YR, 3/3); 60-70% high plasticity fines; l
/ 30-40% fine to coarse sand, angular grains,
/ Mn-oxide staining; damp; no product odor.
4.1 9 CLAYEY SAND (SC), light olive brown (2.5Y, I
18 5/6); 20-30% moderate plasticity fines; 70-80%
21 fine to coarse sand; trace fine gravel; dense; I
| | damp; no product odor.
| BORING TERMINATED AT 30" AND SAMPLED
i ] TO 31.5". I
L D i
0 |
REMARKS
Boring was drilled to 30' using 6.8" diameter hollow-stem augers. Soil samples were collected to 31.5' using a 2"
diameter modified California split-spoon sampler. A groundwater monitoring well was installed using 2" diameter PVC I
casing (see attached well detail).




LOG OF EXPLORATORY BORING

Boring was drilled to 32.5' using 8" diameter hollow-stem augems. Soil samples were collected at B' intervals and from
82.5' to 34’ using & 2" diameter madified California split-apoon sampler. From 6.5’ to 82.6° the boring was
continuously sampled between 5’ intervals using a 2.5" diameter Moss sampler and a 1.5" diameter Std. Penetration

pler. A groundwater monitoring well was installed using 3" diameter PVC casing (see sttached well detail).
{ &gﬂ O Z,?& Koo Exp. A

PROJECT NUMBER 1158 BORING NO, MW-§
l PROJECT NAME CHEVYRON SERVICE STATION NO. 9-8139 PAGE 1 0F2
| BY D. Maupin DATE 8/30/90 SURFACE ELEV. 124,25 1t,
\
1
PID POCHET | BLOW CT. © .
Opt | o LITHO WELL
PENETRO- Zihi ik | o lerapkic DESCRIPTION DETAIL
NETER B8 > | W, | & coLum
E3WinZig
l (ppm} [ton/sq ft[(blusse)] O J | Tt
A __ [ FILL DIRT.
13.8 7 CLAYEY SAND (SC), dark yellowish brown
14 {10YR, 4/6); 30-40% moderate plasticity fines;
I 19 45-55% fine to coarse sand, angular; 5-15% fine
gravel, angular; dense; damp; no product odor,
l @ 8.2-8.5" medium to coarse gravel lense.
26.1 7 @ 10" 40-50% moderate plasticity fines; 50-60%
10 fine to coarse sand, angular; trace gravel,
l 17 angular.
@ 12" 35-45% moderate plasticity fines; 5-10%
fine gravel, subangular; some sand and gravel
I grains Fe- and Mn-oxide stained. 7
@ 13" vyellowish brown (10YR, 5/6); 35-45% low [
to moderate plasticity fines; 45-55% fine to :
coarse sand, angular; 5-15% fine to medium
I gravel, subangular; sand and gravel Fe- and
13.2 11 Mn-oxide stained; some vertical plant rootlets.
14 @ 15.2": 1"x 2" siliceous gravel clast; dense. :
l 18 / @ 15.4: 30-40% moderate plasticity fines; 15-25% |
/ fine to medium gravel, subangular, ’
I / @ 18" sand and gravel moderately Fe- and
/ Mn-oxide stained.
] i
REMARKS




LOG OF EXPLORATORY BORING

PROJECT NUMBER 1158 BORING NO. MW-8
PROJECT NAME CHEVRON SERVICE STATION NO. 9-8139 PAGE 20F2
BY D, Maupin DATE 8/30/%0 ' SURFACE ELEVY. 124.25 ft.
PID POCHET [BLOW CT. Aol WELL
PENETRO- %ﬁg E'u: W lsrapnic DESCRIPTION foeTarL
METER B> 1 i | & coumn
eI |Lziz
{ppm) [tons/sq ft|(blws/sm)| OF 2 | PH T G
173 3 CLAYEY SAND (SC), continued.
6 @ 20.1-22; 40-50% high plasticity fines; 45-55%
10 dominantly fine to coarse sand, angular; 5-10%
fine gravel, damp to moist; medium dense.
@ 22.3": some caliche nodules and stringers.
@ 24" 30-40% high plasticity fines; 50-60% fine
to coarse sand, angular; 10-20% fine gravel,
subangular to subrounded; sand and gravel low to
moderate Fe- and Mn-oxide stained; moist; no
product odor.
13.7 4 @ 25" wet.
5
7 @ 26 SANDY CLAY (CL), strong brown
(7.5yr, 4/6); 50-60% high plasticity fines;
40-50% fine to coarse sand, dominantly fine to
medium; trace fine gravel; stiff; moist to wet;
no product odor.
@ 28.5" SILTY SAND (SM), dark yellowish
brown (10YR, 4/4); 35-45% low to moderate
plasticity fines; 55-65% fine to coarse sand,
11.2 8 dominantly fine to medium; trace gravel, damp to
12 moist; no product odor.
16 @ 31 CLAYEY SAND (S8C), yellowish brown
5 (10YR, 5/8); 20-30% moderate to high plasticity
| fines; 60-70% fine to coarse sand; 5-15% fine
0 9 | gravel; wet; dense; no product odor,
18 1 L @ 32": damp; no product odor.
i ] BORING TERMINATED AT 32.5° AND
| 35— SAMFPLED TO 34,
40
REMARKS

Bering waa drilled to 32.6' using 8" diameter hollow-stem augers. Soil samples were collected at 5’ intervals and from

32.5' to 34" using » 2" diameter modified California split-spoon sampler. From 8.5’ to 32.5' the boring was

continuously sampled between 6’ intervals using a 2.5" diameter Moss sampler and a 1.5" diameter Std. Penetration

sampler. A groundwater monitoring well was installed using 2" diameter PVC casing (see attached well detail).
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PROJECT NUMBER 1158 BORING f WELL NO. E-1
PROJECT NAME Chevron SS No. 9-8139 TOP OF CASING ELEV. _124.95
LOCATION_16304 Foothill Boulevard, San Leandro = GROUND SURFACE ELEV. 12729
WELL PERMIT NO.__ 90281 DATUM MSL

INSTALLATION DATE __5-17-90

TOC (Top of casing)
G-5 vault box (Std.)

i
I
i
i
i
i : ,
AT A B 60 EXPLORATORY BORING
I = =11 a. Total depth 315 .
b. Diameter 12.25 _ in.
l Drilling method __Hollow-Stem Auger
. ® i d - h WELL CONSTRUCTION
c. Total casing length* _279 f.
I Material Schedule 40 PVC
d. Diameter __ 6 in.
2 ¢ Y e. Depth to top perforations _18.1  ft.
l oo Vo] i f. Perforated length g4 ft
_X_ T 1 A Perforated interval from_18.1 to_265 ft
l Perforation type__Machine Slotted PVC
Perforation size__0.020 inch
I g. Surface seal 15 ft
Material Concrete
I f j h. Backfill 13.5 ft.
Material Bentonite-Cement Grout
i. Seal 2 ft
I Material Bentonite
j. Gravel pack 10 ft.
I Y Gravel pack interval from_17 __ to __27 ft.
: Y : Material____#3 Sand
l % 7 Y ; k. Botiom sealil __45 f.
—L—'— b T Matenal%%&&___ ‘
‘ I * 3-foot sediment sump installed below the screened section |
i I  Form prapered by _DLM (26.5 to 29.4 feet BGL). DT




WELL DETAILS

PROJECT NUMBER 1158 BORING f WELL NQ.__ MW-5
PROJECT NAME Chevron SS No. 9-8139 TOP OF CASING ELEV. __ 125885
LOCATION_16304 Foothill Boulevard, San Leandrg  GROUND SURFACE ELEV. 126.12

WELL PERMIT NO. _80281 DATUM MSL
INSTALLATION DATE _5-17-90

AP FAM e EXPLORATORY BORING
- s A a. Total depth 30 it
b. Diameter 65 _in
Drilling method _Hollow-Stem Auger
> d [ h WELL CONSTRUCTION
¢. Total casing length 239 .
Material Schedule 40 PVC
d. Diameter 2 __in.
Y e. Depth to top perforations 143 ft.
v Wz f. Perforated length 94 .
_X_ ] A Perforated interval from_14.3  to__ 237 ft.
Perforation type__Machine Slotted PVC,
Perforation size ___0 020 inch
g. Surface seal 15 ft
N Material Concrete
] i h. Backfill __95 ft
. Material__Bentonite-Cement Groat
R i. Seal -
R Material Bentonite
N j. Gravel pack 125 ft.
i Gravel pack interval from_13___ to _255 ft
Material #3 Sand
Y ’ k. Bottom sealfill 45 f.
‘ Material Bentaonite
Gorm preparedby _ UM ___ DT y

-TOC (Top of casing)
G-5 vault box (S1d.)

'y
iJ
?




|

f WELL DETAILS )
L
PROJECT NUMBER 1158 BORING /f WELL NO.__MW-6
"PROJECT NAME Chevron SS No. 9-8139 TOP OF CASING ELEV. _124.18'
LOCATION_16304 Foothijll Boulevard. San Leandro . GROUND SURFACE ELEV. _124.83
WELL PERMIT NO. __ 90281 DATUM MSL
INSTALLATION DATE __5-14-90
TOC (Top of casing)
- (-5 vault box (Std.)
g i y
7 Al v EXPLORATORY BORING
" = A a. Total depth 34 fl.
b. Diameter _685 in
Drilling method _Hollow-Stem Auger
—>1d - h WELL CONSTRUCTION
¢. Total casing length _292 ft.
Material Schedule 40 PVC
d. Diameter 2__in
Y e. Depth to top perforations 246 f.
o Ve f. Perforated length 5 f.
—x— 2+ F A Perforated interval from_24.6  to_ 29.6 ft.
Perforation type__Machine Slatted PVYC
Perforation size__0 020 inch
g. Surlace seal 15 ft
Material Concrete
i h. Backfill __195 ftt.
Material__Rentonjte-Cement Grout.
i. Seal 2 ft
Material Rentonite
3 j. Gravel pack 11 ft
_‘_ Gravel pack interval from 23 to __34
Y _E Material____#3 Sand
Y 3 k. Bottom sealfil -t
—'— b T— | Material MNone
ﬁcorm preparedby __ DI M. ?CT )




WELL DETAILS

PROJECT NUMBER 1158 BORING f WELL NO.___ MW.7
PROJECT NAME Chevron SS No. 8-8139 TOP OF CASING ELEV. __126.86'
LOCATION_16304 Foothill Boulevard, San Leandro = GROUND SURFACE ELEV. _127.47

WELL PERMIT NO.___90281 DATUM MSL
INSTALLATION DATE __5-15-80

TOC (Top of casing)
G-5 vaull box (Std.)

i
i
I
i
i
: : I
V1 HEE R b EXPLORATORY BORING
= I a. Total depth 315 f '
b. Diameter 85 _ in
Drilling method _Hotlow-Stem Auger l
1| *d = h WELL CONSTRUCTION l
c. Total casing length _ 26 fi.
Material Schedule 40 PYC
d. Diameter 2 __in. '
a € Y e. Depth to top perforations 215 ft
o4 beozza i f. Perlorated length 5 ft l
_X_ 4 A Perforated interval from_21.5 __to_265 .
Perforation type__Maghine Slotted PVC I
Perforation size__0 020 inch
i g. Surface seal 15 f. l
N Material Concrete
i i h. Backfill 17t
Material Bertnnite-Cement Growt l
i. Seal -
i Material Bentonite '
] j- Gravel pack 6.5 it
] Gravel pack interval from_205 to__27 # l
Material #3 Sand
Y k k. Bottom sealdill 4.5 ft. l
4 Material Bentonite
i
Gorm prepared by ..UM : (DCT _) l




WELL DETAILS

PROJECT NUMBER 1158 BORING 7 WELL NO. MW-§
PROJECT NAME Chevron SS No. 9-8139 TOP OF CASING ELEV. __123.61'
LOCATION_16304 Foothill Boylevard, San Leandro = GROUND SURFACE ELEV.__124 25
WELL PERMIT NO.__ 90519 DATUM MSL

INSTALLATION DATE ___8-30-90

TOC {Top of casing)
G-5 vault box (Std.)

N
~
5
LS
>
a0y
(=

EXPLORATORY BORING

[ a. Total depth 34 ft.
b. Diameter B in.
Drilling method _Hollow-Stem Auqer

] ™9 h WELL CONSTRUCTION
c. Total casing length 31 fi
Material Schedule 40 PVC
. Diameter 2 __in.
a ¢ Y e. Depth to top perforations 215 fi.
o V] f. Perforated length 9 .
"X_': s A Perforated interval from_21.5 to_ 30.5 fi.

Perioration type__Machine Slotted PVC
Perforation size__{. 020 inch

g. Surface seal 1 ft
Material_____Concrels
! i h. Backfil __165 ft.
Material Bentonite-Cement Grosit
i. Seal .3 ft
Material Bentnnite
j- Gravel pack 11 ft
Y E Gravel pack interval from_205 to_3186
Y E Material____#3 Sand
Y ] k. Bottom sealill 25
—'—' b T— Material Bentonite
\_Form prepared by —DLM Zal Yy,

- N N BN e SR B N SN EE Bl B TR N BN S B e s
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WELL INSTALLATION PERMITS




ALAMEDA COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

5997 PARKSIDE DRIVE & PLEASANTON, CALIFORNIA 94566 &  (413) 484-2600
ROUNDWATER PROTECTION ORDINANCE PERMIT AFPFLICATION

l [FOR APPL ICANT TO COMPLETE]

ATION OF PROJECT CHIRWRON SELVICA

AT o ?-—ﬁf&'? /6320F FooTMil BLVO.
SAN LBEANORD, CALIFORMIA

IENT

lane CHEVRIN  U.5.4., /INC (AT posLuszNy)
Address 24/0 CAN/NG _f4Mésd  Phone 2- Fo¢d
l*v SAN RAMoN 4 Ilp gf%;

APPL ECANT

CHEMICHL PROCESSORS, ENC{CHEMPRY)
Address 950 8 f/can4rd S7 - Phons £2¢ -

': BELKALEY CA Ztp __ 2¢ 740
E OF PROJECT

Well Construction Geotechnlcal |nvestigation
'Ca'l'hodlc Protection Ganeral
Water Supply Contemlnation
Monltoring X Well Destructlon
OPOSED WATER SUPPLY WELL USE
Domestic - Industrisl _ Other
lnlclpal _ trrigation
ILL | NG METHOD:
Mud Rotary Alr Rotary Auger ZS

Ib le Other

DRILLER'S LICENSE No. S7742F

l.L PROJECTS *
Orill Hole Diemeter ¥ In. Mepx fmum
Coslng Diameter 2 In. Depth ﬁf_—f‘h
Surfece Seal Depth sk, ft. Number <F

RUcricac

GEOTECHNICAL PROJECTS
Number of Borings Max Tmum
Hole Dlameter ___In. Depth _ ft.

IMATED COMPLETION DATE & - /(. - 90

i:IMATED STARTING DATE £-9- 1%

{ hereby agree to comply with sll requirements of thls
H- and Alemeda County Ordinance No. 73-68.

WLS::::%/ Zé?/ Date £ -5 - PO

OR O [JSE

PERMIT NUMBER 90281
LOCATION NIMBER

PERMIT CONDITIONS

Clrcled Permit Requirements Apply

@ GENERAL

I. A permlt appllicetion should be submltted so as to
arrive at the Zone 7 offfce fiwe deys prlor to
proposed starting dete.

2. Submit to Zone 7 within 60 days after completlon
of permitted work +the orlginal ODepartment of
Water Resources Water Well Oriflers Report or
aquivalent for well prolects, or drilling logs
and focetion sketch for geotechnlcal projects,

3. Permit Is wold if project not bequn wlthln 90
days of approval date.

WATER WELLS, INCLUDING PIEZOMETERS

1. Minlmum surface seal thickness Is two Tnches of
cemant grout placed by tremle,

2. Minlmumn sea! depth Is 50 feet for municipal and
Industrial wells or 20 feet for domestic and
irrigetlon wells wunless a lesser depth Is

speclally approved, Minimum seal depth for
monltoring wells Is the mpxImum depth practicable
or 20 feet.

C. GEOTECHNICAL. Backflll bore hole wlth compacted cut-
tings or hesvy bentonite and upper two feet wlth com-
pacted materlal. In ereas of known or suspected
contamination, tremled cement grout shaell be used in
placa of compacted cuttings.

D. CATHODIC. F1l11 hole mbove anodes zone wlth concrete
placed by tremle.

E. WELL DESTRUCTION. 5ee attached,

* Project to include a total of five monitoring
wells, the fifth being of twelve inch drill
hole diameter and six inch casing diameter.
All of the holes are to be of similar
maximum depth and surface seal depth.

Appro / . e, ___phfa 7 May 90

Todd N. Wendler

121989
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ALAMEDA COUNTY FLOOD
e
5987 PARKSIDE DRIVE & PLEASANTON. CALIFOHNIA 94558 b @1g) “‘_z'gnﬁ‘ g

mmﬂmwmmm
EREAPPLICARY T CUPLETE RO o5y

(1) LOCATION oF PROJECT (THEVROK/ SERYICE STATION PERMIT NUMBER 90518
PO dod Lil ) LCCATION NUMuER
_ﬂ.za_‘{:.&m_,_mzﬂaﬁm J.EL\zL, — '

"

. (2) CLIENT ' ' B ' '
s New_fHEVRON Lm# f;_r,-._:nyj PERMIT CONDITIONS

Clty Ilp zfgﬁ Circled Permlt Requirements Apply
- (3) APPLICANT l
Nme, ¢ chenpRo)(R) oenerm.

l. A permlt eppllcetion should be submitted so0 o3
Addrass Phom{ﬂri]éﬁ-ﬁﬂa_ avive at the Zone T oftice fiyw days prior

oty :Eﬂ:gﬂf! £ A 2p @k O " propessd starting date. '
\ . 2. Submlt to Zone 7 withln 60 days after cempletien

ST

. ) DERCRIPTION OF PROJECT of permitted work +he original. Depsrimsnt
Water Weil Construction . < FeOtEChAICal |nvastigetion Wotor Resourcus Water Well Orlllers Repert
2 Cathodlic Protection General - equlvalent for well prolacts, or drilling logs
. Yall Pertruction ccnfun[nuﬂm ,ﬁ/ and locatlon sketch for gestechnicel prolects.
e 7(_ J U 5. Permit (5 wvold }f project not bagun within 9:'
(5) PROPOSED WATER MELL. U /0 (677 doys of epproval dota,
' Demogtic Industrial Irrigation WATER WiLLS, tIAUDING PIEZOMETERS
Hunlclptl Ponl’rorlng . Uther_ 1. - Minimum gurface seal thiekness |t two Inches o
comunt grout pleced by tremle.
(8) PROPOSED CONSTRUCT I0n 2. Minimun seol depth Is 50 feet for munlclpal and
Dritling Mathed: " Industriol wolls or 20 feat for domestle, Irrlga=
Mud Rotary Alr Rotary Auger _‘i tion, and monltoring wellis unless & lexser dep
Cable — Othar Is spacletiiy epproved.
€. GEOTECHRICAL., BockflIl bore hole with compacted cut-
DRILLER'S LICENSE W0.  S7 ¥ 7g tingy or heovy tentonite and upper two test with
: pacted moterisl, In aress of known or suspect
WELL PROJECTE ' contetlnetion, tremled cemant grout shell ba used In |
X Briti Hole Dlamafar_ﬁ_ In. Max limuen place of compacted cuttings. : '
Casing Dlometer In. Depth /5 1t 0. CATHODIC. Fill hole above ancds fone with con
: Surfece Sesl Depth ft. Nombor 7 placed by freale,
PRACT eac. €. WELL PESTRUCTION, Bes ottached,
GEOTECHNICAL PROJECTS
_ Humber of Borlngs Mo imum
. Hola Dlemeter __in, Depth __  ft,

(7) ESTIMATED BTARTING DATE . ﬁ -2.9-20
ESTIMATED COMPLETION DATE ~ @ -2 9 = o

(87 | hereby agree to cemply ﬂﬂ'i al! roqulremsnts of this Approved 4 27 _Aug 90
permlt and Alameda County Bidinange No, 75-6H. Todd N, Wendler
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THE REBOVE GRPLICANT HIERERT BEGUESTS PERMISGION TO)

CIRILL DE MORNI TR UM WELL [ THE mEUEan TOlanD ARER OF 16504 FOLTHILL 2LYD
FOR CHEVRON SERVICE STATION # $-813%, ALk WELLS LOCATED IN THE FAVEMENT ARER
SHALL HRVE A CONCKRETE COVER . APPLICANT Steail NMOTISY THE COuNTY INSFECT LR
FRIEE TOSAMPLING OF WELL, ALL FLUIDS nus) BME COLLECTED AND DISCHARGED Fo f
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Appendix D

CERTIFIED ANALYTICAL RESULTS
AND CHAIN-OF-CUSTODY FORMS

SOIL AND GROUNDWATER DATA
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-sP*u 7@7-,1

[
-Chm-of-(}usmecord_

i / Y, / é % /
. ‘8 Chevron Facility Number C&Wﬂhﬂ SS bl 9 -8' 3 e | Chavron Contact (Name)
Q - Consultant Consultant / g - f
£ 3 S?, Raleause Number 2‘/9 22?’0 P:oje:‘l Number } , Q : {Phone} L/I % 99’(2{. ias“o
- m . !, ' -
ﬁ S o~ Consultant Name .Obmm A l Laboratory Name & 22
- § g g) . Address "75-0 B G !IMJ)L_M%'_LA Contract Number = -
g ug g o Fax Number ¢f§ 2y — ?. '{39 Samples Collected by [Neme) _’am_mﬁ_ﬁmtju..—.
- << . . - —_
E ’; né g Project Contact {Name) _,_c;cﬁﬁj’tl'\- (. 9’ . Coflection Date 8 .gfj 20 74 -
Caai (Phone) YIS-529— 9322 |sunawrs
'c_'i Analyses To Be Performed \ /
S | " g | €. ¥ | ¥ o
E o ] @ v | o w
£ . | 8] &S sf |zfy| o | 85| 5 2 <
Z 2 B 2l ww a '-‘-'E.E'-“E'.g -] Eo o -] < ~J
2 5 3 |232| o0 3 353|353 2z | 28[58 |85 ¢
g F € |snil 8 | B : 3 |330[32S| o | E2| 65|32 = :%
@ 3 2 (203 e F ) L2 |IsRyglzggl 2 8|l 83| 5 a2 Remarks
Lo y1-st vl NN AL (éks <
5= 45-sUd [ 1S g 7
55 b-St [1s |G " >N
S - 47 5 e 16
SS-Y8 -5 ) s |¢ "
<5 - 49-5L L 135 16 }
-$0-3L [ 1S A "
S/~ 1S 16 Tz ‘ i
Towed Bk s 1g ? -
_(VR’ inquishe 5 Organization -’ | Date/Time Received By (S[gnature) Organization Date/Ti Turn Around Time
' C@% 5/2/5%?0 05 an L X Yid €, ol ,Z-g/ /ﬂ 990 (0 44Circie Choice)
] Orgadization . Date/Time Recol.yedrBy (Si ure) [ Organization a/Time __ 24 Hrs
Wes.] 4 iAo gﬂ{% (050 i Cm\b\p\ Kregs L %?; 8 s
Relipguighed T Organization - Date/Time ff '/ ived For Laborator [Sigmature} ~ /Time :
sl | (ommmes ot Tl o sce s z/%
p..m 154 V4 7 MS-$136 45 -89




SUPERIOR ANALYTICAL LABORATORY, INC.
1555 Burke, UNITI « San Francisco, Ca 94124 - Prone (415) 647-2081

CERTIFICATE 0o F ANALY SIS

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
Diasal by Modified ERA SW-848 Method 8015
Gascline by Purge and Trap: EPA MEthod B8015/5030
AMALYSIS FOR BENZENE, TOLUENE, ETHYL BENZEME & XYLEMNES
by EPA SW-846 Methods 5020 and 8020

Page 2 of 2
Q4 /0QC INFORMATION

DR AR

SET: 1086z

NA = AMALYESTIS NOT REQUESTED

MDD = AMALYSIS NOT DETECTED ABOVE QUANTITATION LIMIT
ug/L = part per billicn (pob)
ma/kg = part per million {(ppm)

QOIL AND GREASE AMALYSIS By Standard Methode Mathod EQ3E:
Duplicate RPD NA
Minimum Detecticn Limit in Water: BQOQug/L

Modified EPA Method 8015 for Extractable Hydrocarbons
Mimimum Quantitation Limit for Diesgel in Water: 1000ug/L
Daily Standard run at 200mg/L: %Diff Dissel = NA
MS/MSD Average Recovery = NA: Duplicate RPD = HNA
2015/60320 Teotal Purgable Peatroleum Hydrocarbons:
Minimum Quantitation Limit for Gascline in Water: 50ug/L
MInimum Quantitation Limit for Zasoline in Soi) 1mg/kg
Paily Standard run at 2mg/L; %Diff Gascline - <(1B%
AS/MSD Average Recovery - 94%: Dunlicate RPD - 2%
B020/BTXE
Minimum Quantitation Limit in Water: 0,50ug/L
Minimum Quantitation Limit in Soil : 0.05mg/kg
Daily Standard run at 20ug/L; %Diff 8020 = <1B%
MS/MSD Avarage Recovery - 94%: Dunlicate RPD = 3%

Richard Srna, Ph.D.

L

ashoratdry Dlireétor

—ia

QUTSTANDING QUALITY AND SERVICE




SUPERIOR ANALYTICAL LABORATORY, INC.
1555 Burke, UNIT I« San Francisco, Ca 94124 « Prone (415) 647-2081

CERTIFICATE O F ANAL ¥YSITIEC
LABORATORY NO.: 10982 DATE RECEIVED: (QB/31/80
CLIENT: Chempro NATE REPORTED: 08/09/90
CLIENT JORB NO.: 1158
Page 1 of 2
Date Date
Lab Number customer Sample Identificaticn Sampled Analyzed
10g62- 1 RS-11-SL 08/30/390 0e/07/90
10962- 2 85-45-SL 0g/30/20 /7
10962- 2 SS-46-5L na/20/90 ;7
10962~ 4 §5-47-5SL 08/30/90 ;7
10962- & 58-48-5L oR/30/90 AR
10962- 6 85-49-SL oa/320/90 08 /07/90
10962- 7 §5~50-SL 08/30/30 P4
10962~ 8 S5-£1-C8L Qf/30/90 ;7
10862- 9 TRAVEL BLANK Ne/20/90 09/07/90
lLaboratory MNumber: 10862 109862 109862 10482 10882
1 2 2 4 E
ANALYTE LIST Amounts/Quantitaticon Limits (ug/L)
OIL AND GREASE: MA NA MA NA NA
TPH/GASOLINE RANGE: ND<ED NA NA NA NA
TPH/DIESEL RANGE: M A MNA NA MA NA
BENZENE: ND<0.5 MA MA MNA NA
TOLUENE: ND<Q. & MA NA NA NA
ETHYL BENZENE: ND<D.5 MA NA NA NA
XYLENES: MND<O. & NA NA NA MA
Laboratory Number: 10982 10882 10982 109872
5 7 g 9
ANALYTE LIST amounts/Quantitation Limits (mg/kg)/{ug/L)}
OIL AND GREASE: NA MA NA NA
TPH/GASOLINE RANGE: ND<t NA MA MNA
TPH/DIESEL RANGE: MNA MA NA NA
BENZENE: . MND<Q, 05 NA NA ND<D . B
TOLUENE: MDD, 08 NA MA MD<0.5
ETHYL BEMZENE: ND<(Q, 05 NA NA ND<¢OD.5
XY EMEE: MDD, 08 NA NA, NDen Lk

OUTSTANDING QUALITY AND SERVICE




gdo T/ ] N . -
Chain-of-Custody ~ cord
2 Chevron Facility Number _Qﬁw o 65 ; 9 -&813 9 Chevron Contact (Name) Wd , 1l P [« uSE_l{.ﬁ«
0 - Consultant ' Consultant s®
E 5’-, % H:Ir;ause Number 2 79 OSS_O Project Number ’ / o (Phone] ﬁs j)(/?' 9OL¢°
[ g P i Laboratory Name SLM!O“\"‘ “—bg
<. oo Consultant Name ru ¢
g % c % . Address m_a_gi@%_g'l_h%_f_cik Contract Number -
g ug % g Fax Number e~ S2¢— 2¢£29 Samples Collected by (Name) L t .«';? 90
Sacs o on Onte gy 5 = [P =
E ‘; D:: § Project Contact (Name) (‘M&C gﬁ L\.w'-\. Collection D:te/ . == ~
Saail {Phone) ‘7‘(4." A —g 3ZF2 Signature Wﬂ-‘%*
g Analyses To Be Performed U
'fEu “t';) g I3 gﬁ §§$ 2 m8 rr.am §
3 g <0l 8 € g ®F @80 & | ex| as -
E = o | &8 ] g _jgztl 9 | &3 3% m
z 8 B g (I?u i ”’EHE,&QE g 55 23 D g
3 5| 8 [g38|e0| ) % 1F3(EEd) 5 |25 (33|33 £ 3
E |gnl £ T IREO|EB o = | =
3 § | 3 |Eaz| & | E| & | B |ZB%|2R. B 3|3 |BE| 8 Remarks
£5-10-5L 4w G X X
$S=4Y-SL (1S | G X
55~ ¥5-5¢ 15 1g x |1><] ><]
- Y63 I 1314 >x
SS 43S 1 1S5 16 a
£6-4&8-SL [ 151G Pal

Organization Date/Time Received By (Sjanatyge} Organization Date/Time Turn Around Time
0 S-#-90 Ji? e @}%—' fk/‘_’ﬁ,ﬁ_j?'. LT 15 _,/f' o //9} {Circle Choice}
Orgamization}

Data/Time Received By (Slgnature} Organization Date/Time 24 Hrs
T Sl S/& 20 48 Hrs

Organization Date/Time ,ﬁ ved For Labo?: By (Signature) ime ' ':
AN / ¢' by 7l ielss oD

MS-5136 1889}
pﬁ‘------------------




SUPERIOR ANALYTICAL LABORATORY, INC.
1555 Burke, UNITI + San Francisco, Ca 94124 « PHone (415) 647-208t

CERTTIFICATE O F ANALYSTIS

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
Diesel by Modified EPA SW-846 Method 8015
Gascline by Purge and Trap: EPA MEthod 8015/5030
ANALYSIS FOR BENZENE, TOLUENE, ETHYL BENZENE & XYLENES
by EPA SW-846 Methods 5030 and 8020

Page 2 of 2
QA/QC INFORMATION
SET: 80879

NA
ND

ANALYSIS NOT REQUESTED
ANALYSIS NOT DETECTED ABOVE QUANTITATION LIMIT

n

ug/L = part per billion (ppb)

OIL AND GREASE ANALYSIS By Standard Methods Method 503E:
Duplicate RPD NA
Minimum Detection Limit in Water: 5000ug/L

Modified EPA Method 8015 for Extractable Hydrocarbons:
Minimum Quantitation Limit for Diesel in Water: 1000ug/L
Daily Standard run at 200mg/L; RPD Diesel = NA
MS/MSD Average Recovery = NA: Duplicate RPD = NA

8015/5030 Total Purgable Petroleum Hydrocarbons:
Minimum Quantitation Limit for Gasoline in Water: 50ug/L
Daily Standard run at 2mg/L; RPD Gasoline = 7%
MS/MSD Average Recovery = 116%: Duplicate RPD = 4%

8020/BTXE
Minimum Quantitation Limit in Water: 0.50ug/L
Daily Standard run at 20ug/L; RPD = <15%
MS/MSD Average Recovery = 104%: Duplicate RPD = <8%

“ll!!'!;d ﬁj;;zii:f.

Labortor§ Manager

OUTSTANDING QUALITY AND SERVICE




SUPERIOR ANALYTICAL LABORATORY, INC.
1555 Burke. UNILI £ SgN FRaNgisco, 04, 94124 « Prone (419) G4%208% 5 1 s

LABORATORY NO.: 80879 DATE RECEIVED: 05/18/90

CLIENT: Chempro DATE REPORTED: 05/25/90

CLIENT JOB NO.: 1158

Page 1 of 2
Date Date
Lab Number Customer Sample Identification Sampled Analyzed
80879- 1 RS-10-SL 4 VOA'’S 05/17/90 05/24/90
80879- 2 S5-44-SL 05/17/90 !/ 7/
80879- 3 §5-45-SL 05/17/90 05/23/90
80879~ 4 55-46-SL 05/17/90 05/23/90
80879~ 5 55-47-SL 05/17/90 !/ 7/
80879- 6 $5-48-8L 05/17/80 !/ /
80879~ 17 85-49-SL 05/17/80 /7
Laboratory Number: 80879 B0O87S 80879 80879 80879
1 2 3 4 5

ANALYTE LIST Amounts/Quantitation Limits (mg/Kg)(ug/L)*

OIL AND GREASE: NA NA NA NA NA
TPH/GASOLINE RANGE: ND<50%* NA ND<1 130 NA
TPH/DIESEL RANGE: NA NA NA NA NA
BENZENE: ND<O.bH* NA ND<0.05 1.5 NA
TOLUENE: ND<Q.5%* NA ND<O0.05 3.0 NA
ETHYL BENZENE: ND<(.5% NA ND<0.05 1.2 NA
XYLENES: ND<O.5%* NA ND<0.05 7.4 NA

80878 80879
6 7

Laboratory Number:

ANALYTE LIST Amounts/Quantitation Limits {(mg/kg)

OIL AND GREASE: NA NA
TPH/GASOLINE RANGE: NA NA
TPH/DIESEL RANGE: NA NA
BENZENE: NA NA
TOLUENE: NA NA
ETHYL BENZENE: NA NA
XYLENES: NA NA

OQUTSTANDING QUALITY AND SERVICE
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SUPERIOR ANALYTICAL LABORATORY, INC.

1555 Burke. Unim - San Francisco, Ca 94124 + PHonE (415) 647-2081
CERTIFICATE OF ANALYSIES

LABORATCRY NG.: 106397 GATE RECEIVED: 05/17/90
CSLIENT: Chempro DATE REPORTED: 05/23/80
SLIENT JOB NO.: 11568

& FOR TOTAL LEAD

T
by EPA Method 7420

LAB Concentration {mg/kg)
# Sample Identification Lead
20 55-33-8L ND<E

Minimum PDetectica Limit for Lead in Scil: & ms./hg

QAQC Summary:
Spike Recovery =3934%
Duplicate RFPLC = 1%

OQUTSTANDING QUALITY AND SERVICE




SUPERIOR ANALYTICAL LABORATORY, INC.
1555 Buake, UniT I+ San Francisco, Ca 94124 - PHone (415) 647-2081

CERTIFICATEL G F ANALY SIS

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBON

Diesel by Modified EPA 3W-846 Method 80
Gasoline by Purge and Trap: EPA MEthod 801
ANALYSIS FCR BENZENE TO UENE, ETHYL BENZENE
by EPA SW-84 Jetlhods 5030 and 8020

Page 4 of 4
QA/QC INFORMATION
SET: 10697

NA
ND

ANALYSIS NOT REQUESTED
ANALYSIS NOT DETECTED ABOVE QUANTITATION LIMIT

I u

ug/L = part per billicn {ppb) in water
mg/ka = parts per million {ppm) in scil

OIL AND GREASE ANALYSIS By Standard Methods Method 503E
Cuplicate RPD NA
Minimum Detecticn Limit in Water: 5000ug/L

Modified EPA Method 8015 for Extractable
Minimum Quantitation Limit for Diese
Daily Standard run at 200ma/L, RPD Uiese
MS/MSD Average Recovary = NA: Cuplicate RPD = Na

8015/5030 Total FPurgable Petrcleum Hydrocarbons:
Minimum Quantitation Limit for Gascline in Watsr: 500ug/L
Daily Standard run at 2mg/L; RFD Gascline = {15%
MS/MSD Average Recovery = 31%: Duplicate RPD = 2%

8020/BTXE
Minimum Quantitation Limit in Water: 0.50ug/L

Daily Standard run at 20ug/L; RPD = <1&%
MS/MSD Average Recovery = 93%: Duplicate RPD = {14%

A i ///
Laburtorylﬁpﬁéger

OUTSTANDING QUALITY AND SERVICE




SUPERIOR ANALYTICAL LABORATORY, INC.

1555 Burke, UniTI - San Francisco, Ca 94124 - PHone (415) 647-2081

CERTIFICATE O F AMNMALYZSIES
LABCRATORY NO.: 10687 CATE RECEIVED: 05/17/9C
CLIENT: Chempro CATE REPORTED: 05/ 6/90
SLIENT JOB HNO.: 1158
Fage 3 of 4
Date Date
Lab Number Customer Sample Identifizatich Sampled Analyzed
10687-21 -34-5L 05/16/80 05/24/380
10897-22 °°~35 SL 0s/16/90 05/¢5’9u
106887-23 S5-36-5SL /16/90 /
10697-24 S58-327-5L 05/16/90 / /
10697-25 855-38-5L 0s5/18/90 PR
Laboratory Number: 10E2 10E27 105813 10697 10897
1 pape) 23 24 25
ANALYTE LIST T TAmounts/Guantitation Limits {mg/kg)
CIL AND GREABE: NA HA MNA NA NA
TPH/SASOLINE RAMNGE: HD< 1 lic NA NA NA
TPH/DIESEL RANGE: A ELA NA NA NA
BENZENE: ND<Q. D5 MND<C.05 HA NA NA
TOLUENE: ND2O.OF MDD, 05 MNA N A NA
ETHYL BENZENE: ND<O. 05 WND<2.0% NA NA NA
XYLENES: NG<Q, O HNDD.08 NA NA NA

OUTSTANDING QUALITY AND SERVICE




SUPERIOR ANALYTICAL LABORATORY, INC.

l 1555 Burke, UNITI - San Francisco, Ca 94124 - Prone (415} 647-2081

lg CERTIFICATE o F ANALY SIS

l LABORATORY NO.: 106897 DATE RECEIVED: 05/17/90

CLIENT: Chempro DATE REPCRTED: p5/26/90
CLIENT JOB NOC.: 1158
l Page 2 of 4
Cate Cate
Lab Number Customer Sample Identification Sampled Analyzed

l 10697-11 RS-4-5 05/16/90  05/24/90
10697-12 SR-5-5L 0E/16/390 D5/24/30
10697-13 S$5-29-50L 05/16/90 A
10697-14 85-30-5SL 05/16/9C / /
10697-15 55-31-5S0L 85/18/90 / J
10697-16 §55-32-SL 05/16/60 /;

I 10637-17 TRAVEL BLANK C5/16/90 0E/24/30
10637-18 RS-6-SL oe/16/580 OR/25/3C
10697-19 RS-7-SL CE/18/5C 05/25/3C

l 10697-20 SS-33-5L SE/15/90  05/24/9C

l Laboratory Number: 10837 10897 10697 10637 10637

11 12 13 14 15
I ANALYTE LIST rmountss/ouantitation Limits (ug/1)
OIL AND GREASE: NA MA MNA NA NA
TPH/GASOLINE RANGE: W50 NA NA MNA NA
TPH/DIESEL RANGE: NA NA NA NA NA
BENZENE: NA ND<Q.5 NA NA NA
TOLUENE : NA ND<O.5 NA NA NA

l ETHYL BENZENE: NA ND<D.5 NA NA MA
XYLENES: A ND<O.5 NA NA NA
Laboratory Number: 10697 10697 10657 10897 106357

I\ 16 17 18 19 2G
ANALYTE LIST Amounts/Quantitation Limits (ug/1) (x=mg/kg) )

l OIL AND GREASE: NA NA NA NA NA
TPH/GASOLINE RANGE: HA NC<50 ND<EQD NA ND<1 *
TPH/DIESEL RANGE: NA NA NA NA NA
BENZENE: HA ND.OLS NA . ND<C.5 ND<D.05%
TOLUENE: HA ND<D.5 NA ND<D.5 ND<C.QE*
ETHYL BENZENE: NA ND<D.5 NA ND<C.= NG (Q.O5%
XYLENES: NA ND<0.5 NA z 0.0¢ ¥

l OUTSTANDING QUALITY AND SERVICE
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SUPERIOR ANALYTICAL LABORATORY, INC.
1555 Burke. UNiTI - San Francisco. Ca 94124 - PrHonEe (415) 647-2081
CERTIFICATE O©OF AHNALYSTIS
LABORATORY NO.: 10637 CATE RECEIVED: 05/17/30
CLIENT: Chempro DATE REPORTED: 05/26/30
CLIENT JOB NO.: 1158
Page t of 4
Date Date
Lab Number Customer Sample Identification sSampled Analyzed
10697- 1 RS-8-5L 05/16/80 05/23/90
10697- 2 RS-9-SL 05/16/90 05/25/90
10697~ 3 SS5-39-5L 05/16/90 /7
10697~ 4 58-40-5L 05/16/90 05/24/90
10637- 5 S5-41-SL 05/16/90  ©5/24/30
10637- 6 5S-42-5L 05/16/90 !/
10697- 7 SS-42-5L 05/16,/90 /7
10697~ 8 SS-25-SL 05/16/90 /7
10637- 9 855-27-3L 05/16/90 05/24/90
10697-10 $5-28-5L 05/16/90 05/24/90C
t aboratory Number: 10697 10697 10687 10697 10697
1 o 3 4 5
ANALYTE LIST Amounts /Quantitaticr Limits (ug/L)(*=mg/kg)
OIL AND GREASE: NA LA NA NA NA
TPR/GASCLINE RANGC- ND<50 MA NA ND<1 * 37 %
TPH/DIESEL RAMGE: NA A NA NA NA
BENZENE : HNA ND(C.E NA ND<Q. Q5% 0.69x%
TCLUENE:: NA N30, 5 NA ND<O, Q5% 2.8 %
ETHYL BENZENE: IA ND<O.E NA ND<Q.05% 0.76%
XYLENES: NA ND<O.5 NA ND<Q.05% 4.2 %
Laboratory Number: 10697 106537 10697 10697 10697
5 7 2 9 10
ANALYTE LIST T Amounts,/duantitation Limits (mg/kg)
OIL AND GREASE: NA HA NA NA NA
TPH,/GASOLINE RANGE: MA A PA 2 5
TPH/DIESEL RANGE: M2 NA HA NA NA
BENZENE : IA MNA NA ND:(Q.0E ND<C.05
TOLUENE: NA NA NA ND<O.05 ND<G .05
ETHYL BENZEME: N N& NA ND<D.05 ND<O.05
XYLEMNES: A MA b 0.16 0.11

OUTSTANDING QUALITY AND SERVICE
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SUPERIOR ANALYTICAL LABORATORY, INC.
1555 Burke, UNIT - San Francisco, Ca 94124 - PHone (415) 647-2081

CERTIFICATE c F ANALYSIS
DATE RECEIVED: 05/24/90

LABORATORY NO.: 10707
DATE REPORTED: 06/05/90

CLIENT: Chempro
CLIENT JOB NO.: 1158

Page 1 of 2

Date Date

Lab Number customer Sample Identification Sampled Analyzed
10707- 1 WS—-1SL 06/24/90 05/31/90
10707~ 2 wWS-25L 05/24/90 05/31/90
10707- 3 WS—-3SL 05/24/90 06/01/90
10707- 4 Ws5-45L 05/24/90 06/04/90
10707- 5 WS-5SL 05/24/90 05/31/90
10707- 6 RS-15L 05/24/90 05/31/90
Laboratory Number: 10707 10707 10707 10707 10707

1 2 3 4 5
ANALYTE LIST Amounts/Quantitation Limits (ug/L)
QIL AND GREASE: NA NA NA NA NA
TPH/GASOLINE RANGE: ND<50 ND<BO a000 10000 4500
TPH/DIESEL RANGE: NA NA NA NA NA
BENZENE: ND<O.5 ND<D.5 2600 2600 210
TOLUENE: ND<O.5 ND<0O.5 1700 1800 440
ETHYL BENZENE: ND<O.5 ND<Q0.5 250 260 140
XYLENES: ND<0.5 ND<O.5 1500 1600 480
Laboratory Number: 10707

&

ANALYTE LIST amounts/Quantitation Limits (ug/L)

OIL AND GREASE: NA

TPH/GASOLINE RANGE: ND<5B0
TPH/DIESEL RANGE: NA

BENZENE: ND<C.5
TOLUENE: . ND<O.5
ETHYL BENZENE: ND<0.5
XYLENES: ND<O. 58

LR e Wl e W R W




SUPERIOR ANALYTICAL LABORATORY, INC.
1555 Burke, UNTI « San Francisco, Ca 94124 - PHone (415) 647-2081

CERTIVFICATE O F ANALYSIS

LABORATORY NOC.: 10714 DATE RECEIVED: 05/320/90

CLIENT: Chempro DATE REPORTED: 06/13/890

CLIENT JOB NO.: 1158

Page 1 of 2
: Date Date
Lab Number Customer Sample Identification Sampled Analyzed
10714~ 1 WS-65L 05/25/80 06/05/90
10714- 2 WS-7SL 05/25/90 06/06/80
10714- 3 WS-8S5L 05/25/90 06/05/90
10714- 4 WS-95L 05/25/90 06/05/80
10714- 5 TRAVEL BLANK 05/25/90 06/05/30
Laboratory Number: 10714 10714 10714 10714 10714
1 2 3 5

ANALYTE LIST Amounts/Quantitation Limits (ug/L)
OIL AND GREASE: NA NA NA NA NA
TPH/GASOLINE RANGE: 28000 ND<5EO ND<S0G 3900 NA
TPH/DIESEL RANGE: NA NA NA NA NA
BENZENE: NA NA NA NA ND<O.5
TOLUENE : NA NA NA NA ND<O.5
ETHYL BENZENE: NA MNA MNA NA ND<O.5
XYLENES: NA NA NA NA ND<0.5

N el R
.
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SUPERIOR ANALYTICAL LABORATORY, INC.
1555 Burke, UniT I+ San Francisco. Ca 94124 « PHonE (415) 647-2081

CERTIFICATTE O F ANALYSIS

LABORATORY NO.: 10714 DATE RECEIVED: 05/30/90
CLIENT: Chempro DATE REPORTED: 06/19/90
CLIENT JOB NO.: 1158

ANALYSIS FOR ETHYLENE DIBROMIDE
by EFPA Method 504

IAB
# Sample Identification Concentration (ug/L)
1 WS~85L 2.4
2 WS-75L ND<O .02
3 WS—28SL ND<Q .02
4 WS-95SL 0.03
ug/L - parts per billion (ppb)

Minimum Detection Limit for EDB in water = 0.02 ug/1

Subcontracted to Kennedy/Jenks/Chilton DHS #113.

Rich

Ladoratorﬁybirector
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SUPERIOR ANALYTICAL LABORATORY, INC.

1555 Burke, UniT] - San Francisco, Ca 94124 + PHonE (415) 647-2081

CERTIFICATE

LABORATORY NO. 10714-1
CLIENT: Chempro

O F ANALYSTIS

DATE RECEIVED: 05/30/90
DATE REPORTED: 06/13/90

JOB NO. 1158

EPA SW-846 METHOD B240 - VOLATILE ORGANICS
by Gas Chromatography/ Mass Spectrometry

SAMPLE:

Compound ug/1
Chloromethane ND<10
Bromomethane ND<10
Vinyl! Chloride ND<10
Chloroethane ND< 10
Methylene Chloride ND<10
Acetone ND< 10
Carbon disulfide ND<3
Trichlorofluoromethane ND<3
1,1-Dichloroethene ND<¢3
1,1-bBichloroethane ND<¢3
1,2-Dichloroethene (total) ND<¢ 3
Chioroform ND<¢3
1,2-Dichloroethane ND<3
2-Butanone ND<20
1,1.1-Trichlorcethane ND<3
Carbon Tetrachloride ND<3
Vinyl Acetate . ND<10
Bromodichloromethane ND<3
1,2-Dichloropropane ND<3
ug/1 = part per billion {ppb)
QC DATA:

Surrogate Recoveries
1,2-DCA-d4........c.c.o... 89%%
Toluene-d8........ccuv.. 96%%
Bromofluorobenzene...... 95%%
comments:

WS~65L

Compound
Cis-1,3-Dichloropropene
Trichloroethene ’
Dibromochloromethane
1,1,2=-Trichloroethane
Benzene {MDL = ND<2)
Trans-1,3-Dichloropropene
2-Chloroethyl vinyl ether
Bromoform
4-Methyl-2-Pentanone
Z—-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene {MDL = ND<3}
Chlorobenzene
Ethylbenzene (MDL = ND<3)
Styrene
Total Xylenes {(MDL = ND<3)
i1,3-Dichlorobenzene
1,281,4-Dichlorobenzenes

QC Limits
~water
76-114
88-110
86-115

Richard Srna,

f
Sl
Rt

soil

8t-117
81-140
T4-121

g L _
Laborator%/gﬁrectér
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SUPERIOR ANALYTICAL LABORATORY, INC.
1555 Burke, Unit I - San Francisco, Ca 94124 - PHone (415) 647-2081

LABORATORY NO.
CLIENT: Chempro

107142

CERTIFICATE

O F ANALYSIS

DATE RECEIVED: 05/30/90
DATE REPORTED: 06/13/90

JOB NO. 11568

EPA SW-846 METHOD 8240 - VOLATILE ORGANICS
by Gas Chromatography/ Mass Spectrometry

SAMPLE: WS-7SL

Compound ug/1 Compound wug/ 1
Chloromethane ND<10 Cis-1,3-Dichloropropene ND< 3
Bromomethane ND<10 Trichloroethene ND<3
vinyl Chloride ND<10 Dibromochloromethane ND<3
Chloroethane ND<10 1,1,2-Trichloroethane NDC3
Methylene Chloride ND<10 Benzene ND<2
Acetone ND<10 Trans-1,3-Dichloropropene ND<3

ND<3 2-Chloroethyt vinyl ether ND<3
Trichtoroftucromethane ND< 3 Bromoform ND<3
1,1-Dichloroethene ND<3 4~Methyl-2-Pentanone ND Q10
1,1-Dichlorcethane ND«3 2-Hexanone ND<10
1,2-Dichloroethene (total) ND<3 Tetrachloroethene ND<3
Chloroform ND<3 1,1,2,2-Tetrachloroethane ND<3
1.2-Dichloroethane ND< 3 Toluene ND<3
2-Butanone ND< 20 Chiorcbenzene ND<3
1,1,1-Trichloroethane ND<¢3 Ethylbenzene ND<3
Carbon Tetrachloride ND< 3 Styrene ND<3
Vinyl Acetate ND<10 Total Xylenes ND<3
Bromodichloramethane ND< 3 1,3-Dichlorobenzene ND<3
t,2=-Dichloropropane ND<3 1,28%1,4-Dichlorobenzenes ND<3
ug/1 = part per billion {(ppb)
QC DATA:
Surrogate Recoveries QC Limits
water s011

1,2-DCA-d4 . ... e irven.. 92%% 76-114 81-117
Toluene—-d8. .....viuuenn. 94%% -B88-110 81-140
Bromofluorobenzene...... 91%% B86-115 T4-121

comments:
Richard Srna, P

<ffi§;ézrztg- g?’*’ =/

P L/ <
Laboratory;%{?izgﬁ}
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SUPERIOR ANALYTICAL LABORATORY, INC.

1555 Burke, UniT » San Francisco, Ca 94124 - Prone (415) 647-2081

CERTIFICATE

LABORATORY NO, 10714-3
CLIENT: Chempro

EPA 5SW-846 METHOD 8240

O F ANALYSIS

DATE RECEIVED: 05/30/90
DATE REPORTED: 06/13/90
JOB NO. 1158

- VOLATILE ORGANICS

by Gas Chromatography/ Mass Spectrometry

SAMPLE: WS-8SL

Ccompound ug/ 1
Chloromethane ND<10
Bromomethane ND<10
Vinyl Chloride ND<10
Chloroethane ND<10
Methylene Chloride ND<10
Acetone ND<10
Carbon disulfide ND<3
Trichlorofluoromethane ND< 3
1,1-Dichloroethene ND<3
1,1-Dichloroethane ND<3
1,2-Dichloroethene (total) ND< 3
Chloroform ND<3
1,2-Dichloroethane ND<3
2-Butanone ND< 20
1,1,1-Trichloroethane ND<3
Carbon Tetrachloride ND<¢3
vinyl Acetate ND<10
Bromodichloromethane ND<3
1,2-Dichloropropane ND< 3
ug/t? = part per billion (ppb}
QC DATA:

Surrogate Recoveries
1,2-DCA~-d4.............. 87%%
Toluene=-d8. ... ... vivrns 102%
Bromof luorcobenzene. ... .. 93%%
comments:

U ITINTARIMNIRAI VA T

Compound
Cis-1,.3-Dichloroeopropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
Trans-1,3-Dichloropropene
2-Chloroethyl vinyl ether
Bromoform
4~-Methyl-2-Pentanone
Z2—-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachlorcethane
Toluene
Chliorobenzene
Ethylbenzene
Styrene
Total Xylenes
1,3-Dichlorobenzene
1,2&1,4-Dichlorobenzenes

QC Limits
water
76-114
- 88~110
86-115

Richard. Srna, P

C%%f’f o

soil

81-117
81-140
74-121

SOARIMY DL, e



SUPERIOR ANALYTICAL LABORATORY, INC.

1555 Burke, UNITI - San Francisco, Ca 94124 « PHone (415) 647-2081
CERTIFICATE OF ANALYSIS

DATE RECEIVED: 05/30/90
DATE REPORTED: 06/13/80
JOB NO. 1158

LABORATORY NO. 10714-4

CLIENT: Chempro

EPA SW-846 METHOD 8240 - VOLATILE ORGANICS
by Gas Chromatography/ Mass Spectrometry

SAMPLE: WS-95L

Compound ug/1 Compound ug/1
Chloromethane ND<¢10 Cis-1,3-Dichloropropene ND<3
Bromomethane ND<10 Trichloroethene ND <3
vinyl Chloride ND<10 Dibromochlorcmethane ND<3
Chloroethane ND<10 1,1,2~-Trichlorcethane ND< 3
Methylene Chloride ND<10 Benzene (MDL = ND<2) 260
Acetone ND<10 Trans—-1,3-Dichloropropene ND<3
Carbon disulfide ND<3 2-Chloroethyl vinyl ether ND<3
Trichliorofluoromethane ND<¢3 Bromoform ND<3
1,1-Dichloroethene ND<3 4-Methyl-2-Pentanone ND< 10
1,1-Dichloroethane ND< 3 2-Hexanone ND<10
1,2-Dichloroethene {(total) ND<3 Tetrachloroethene ND<3
Chloroform ND<3 1,2,2-Tetrachloroethane ND<3
1,2-Dichloroethane ND<3 Toluene {(MDL = ND<¢3) 430
2-Butanone ND<20 Chlorobenzene ND< 3
1,1,1=Trichloroethane ND<3 Ethylbenzene (MDL = ND<{(3) 64
Carbon Tetrachloride ND<3 Styrene ND<3
Vinyl Acetate ND<10 Total Xylenes (MDL = ND<3) 340
gromodichloromethane ND<3 1,3-Dichlorobenzene ND<3
1,2-Dichloropropane ND<3 1,281,4-Dichlorobenzenes ND<3
ug/1 = part per billion (ppb)
QC DATA:

Surrogate Recoveries QC Limits
water soil

1,2-DCA-d4.............. B87x%% 76-114 81~117
Toluene-dB. . ... ieeiann 93%% - 88~-110 81-140
Bromofiuorobenzene...... 91%% 86-115 74-121

comments:

Richard Srna,

L.

Laboratory D
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SUPERIOR ANALYTICAL LLABORATORY, INC.
1555 Burke, UniT] - San Francisco, Ca 94124 « PHone (415) 647-2081

CERTIFICATE O F ANALYSIS

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
Diesel by Modified EPA SW-846 Method 8015
Gasoline by Purge and Trap: EPA MEthod 8015/5030
ANALYSIS FOR BENZENE, TOLUENE, ETHYL BENZENE & XYLENES
by EPA SW-846 Methods 5030 and 8020

Page 2 of 2
QA/QC INFORMATION
SET: 10714

ANALYSIS NOT REQUESTED
ANALYSIS NOT DETECTED ABOVE QUANTITATION LIMIT

NA
ND

ug/L = part per billion (ppb)

GIL AND GREASE ANALYSIS By Standard Methods Method 503E:
Duplicate RPD NA
Minimum Detection Limit in Water: 5000ug/L

Modified EPA Method 8015 for Extractabie Hydrocarbons:
Minimum Quantitation Limit for Diesel in Water: 1000ug/L
Daily Standard run at 200mg/L: RPD Diesel = NA
MS/MSD Average Recovery = NA: Duplicate RPD = NA

8015/5030 Total Purgable Petroleum Hydrocarbons:
Minimum Quantitation Limit for Gasoline in Water: 50ug/L
Daily Standard run at 2mg/L; %Diff Gasoline = <15
MS/MSD Average Recovery = 89%: Duplicate RPD = 8%

8020/BTXE )
Minimum Quantitation Limit in Water: 0.50ug/L
Daily Standard run at 20ug/L; %Diff 8020 = <15
MS/MSD Average Recovery =93 %: Duplicate RPD = 1%

;i;g&grd Srng. Ph.D.r
sefor //

Laboratory Dire
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SUPERIOR ANALYTICAL LABORATORY, INC.
1555 Burke. UNITI + San Francisco, Ca 94124 - PHone (415) 647-2081

CERTIFICATE 0O F ANALYZSTIS

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
Diesel by Modified EPA SW-846 Method 8015
Gasoline by Purge and Trap: EPA MEthod 8015/5030
ANALYSIS FOR BENZENE, TOLUENE, ETHYL BENZENE & XYLENES
by EPA SwW-846 Methods 5030 and 8020

Page 2 of 2
QA/QC INFORMATION
SET: 10707

ANALYSIS NOT REQUESTED
ANALYSIS NOT DETECTED ABOVE QUANTITATION LIMIT

NA
ND

ug/L = part per billion (ppb}

OIL AND GREASE ANALYSIS By Standard Methods Method 503E:
Duplicate RPD NA
Minimum Detection Limit in Water: 5000ug/L

Modified EPA Method 8015 for Extractable Hydrocarbons:
Minimum Quantitation Limit for Diesel in Water: 1000ug/L
Daily Standard run at 200mg/L: RPD Diesel = NA
MS/MSD Average Recovery = NA: Duplicate RPD = NA

BO15/5030 Total Purgable Petroleum Hydrocarbons:
Minimum Quantitation Limit for Gasoline in Water: 50ug/L
Daily Standard run at 2mg/lL; RPD Gasoline = ND<1%
MS/MSD Average Recovery = 73%: Duplicate RPD = 13%

8020/BTXE
Minimum Quantitation Limit in Water: 0.50ug/L
Daily Standard run at 20ug/L; RPD = <(15%
MS/MSD Average Recovery = 104%: Duplicate RPD = 5%

Richard Srna, Ph.D.

..

Laboratory D1r tor
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I SUPERIOR ANALYTICAL LABORATORY, INC.

l 1555 Burke. UniI - San Francisco, Ca 94124 + Prone (415) 647-2081

CERTIFICOLATE O F A NALY SIS
l LABOEATORY NO.: 10942 DATE RECEIVED: 08/10/90
CLIENT: Chempre DATE REPCRTED: 089/18/90
l CLIENT JOB NO.: 1158
Page 1 of 3
Date Date

l Lab Number Customer Sample Identification Sampled Analyzed
10893- 1 ITBSL 09 /08/30 08/14/90
108823- 2 ITWSSL 09/06/90 gg/14/90

l 10993~ 3 ZWSSL Na/08/90 09/14/90
10983~ 4 3WSSE 08/08/90 ga/14/90
108493~ 5§ AWSSL Qg/08 /90 09/14/90

I 10993- 6 2TBSL 08/07/80 08/14/90
10983~ 8 SWSSL £9/07/30 pa/t14/90
10993- 9 IRSSL 09/07/90 09/14/30

l 10893-10 TWSSL 08/07/90 08/14/90
10992-11 BWSSL 09/07/20 09,/14/90

l Laboratory Number: 10993 10893 10993 103823 109983

1 2 3 4 5

I AMALYTE LIST Amounts/Quantitation Limite {ug/L)

OIt AND GREASE: NA MA MNA NA, NA

' TPH/GASOLINE RANGE: MD<ED ND<EOD ND<{5DO 2E00 8000
TPH/DIESEL RANGE: NA MNA NA NA NA
BEMZENE : ND<OD 5 ND<D.5B MND<Q. B 800 680

l TOLUENE : ND<D.5 0.8 ND<G.5 550 520
ETHYL BENZENE: ND<O LB ND<O.5 ND<Q.E 110 170
XYLENES: ND<O .8 0.5 NMD<0D.5 480 580
Laboratery Number: 106483 109932 10993 10993 10992

I g 8 a 10 11
AMALYTE LIST Ameunts/Quantitation Limits (ug/L)}

l 0T AND GREASE: MA MA NA MNA NA
TPH/GASQOLIMNE RANGE: MDD ND<EQD ND<ED ND<5O MD<ED
TPH/DIESEL RANGE: N A, MA NA MA MA

l BENZENE : MDD, B ND<Q.5 ND<O.5 ND<Q .8 ND<O . &
TOLUENE : ND<O B ND<D .5 MD<0Q .5 MD<D.5 ND<O.&

ETHYL BENZEMNE: MND<O.5 ND<O.& ND<Q ., E ND<O.E MDzO LB

l XYLENMNES: ND<O, & ND<O 5 MND<O. & ND<QD.5& ND<O ., B

i OUTSTANDING QUALITY AND SERVICE




SUPERIOR ANALYTICAL LABORATORY, INC.
1555 Burke, UniTI - San Francisco, Ca 94124 - PHone (415) 647-2081

CERTIFICATE o F ANALY S TIZS8
LABORATQORY NO,: 10883 DATE RECEIVED: 089/10/90
CLIENT: Chempro DATE REPORTED: 09/18/90

CLIENT JOB NO.: 11588

Page 2 of 3

Data Date
Lab Number Customer Sample Identification Sampled Analyzed
140993-12 SWsEL 09/07/90 08/14/90

Laboratory Number: 10983
12
ANALYTE LIST Amounte/Quantitation Limits (ug/L}
OIL AND GREASE: NA
TPH/GASCLIME RANGE: ND<EQ
TPH/DIESEL RANGE: NA
BENZENE: ND<Q .5
TOLUENE: ND<O.5
ETHYL BENZENME: ND<O . B
XYLENES: ND<{D. 5

OUTSTANDING QUALITY AND SERVICE




SUPERIOR ANALYTICAL LABORATORY, INC.

1555 Burke, UniT T« San Francisco, Ca 94124 - Prone (415) 647-2081
CERTIFICATE ©OF ANALYSIS

AMALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
Diesel by Modified EPA SW-846 Method 8015
Gasoline by Purge and Trap: EPA MEthod 8015/8030
ANALYSIS FOR BEMZENE, TOLUENE, ETHYL BENZENE & XYLENMNES
by EPA SW-846 Methods 5030 and 8020

Page 2 ¢of 2
QA/QC IMFORMATION
SET: 10993

NA
ND

ANALYSIS NOT REQUESTED
ANALYSIS NOT DETECTED ABOVE QUANTITATION LIMIT

ug/L = part per billien {(pph)

0TIt AND GREASE ANALYSIS By Standard Methods Method BO3E:
Duplicate RPD NA
Minimum Detection Limit in Water: 5000ug/L

Modified EPA Method 8015 for Extractable Hydrecarbens:
Minimum Quantitation Limit for Diesel in Water: 1000ug/L

Daily Standard run at 200mg/L; %Diff Diesel = NaA
MS/MSD Average Recovery = NA: Duplicate RPD = NA

8015/8030 Tectal Purgable Petroleum Hydrocarbens:
Minimum Quantitation Limit feor Gasoline in Water: 50ug/L
Daily Standard run at 2mg/L; %Diff Gasoline = <15%
MS/MSD Average Recovery = 90%: Duplicate RPD = 1

BO20/BTXE
Minimum Quantitation Limit in Water: 0.50ug/L
Daily Standard run at 20ug/L; %Diff 8020 = (15E¥%
MS/MSD Average Recovery = 93%: Duplicate RPD = 7

W.D.

LgboratorY'Direchr

QUTSTANDING QUALITY AND SERVICE




SUPERIOR ANALYTICAL LABORATORY, INC.
1555 Burke. UniT I+ San Francisco, Ca 94124 - Prone (415) 647-2081

CERTIFICATE o F AMNALY SIS
LABORATORY NO.,: 10983 DATE RECEIVED: 98/12/90
CLIENT: Chemprg DATE REPQORTED: 09/18/90

CLIENT JOB NO.,: 1158

AMALYSIS FOR ETHYLEME DIBROMIDE
by EPA Method 504

LAR
# Sample Identificaticn Concentration (ug/L)
2 IWSSL NDB<Q .05
C: 2WSSL ND<0.0&
4 3WSSL ND<Q.G5
5 AWSSL ND<0.05
8 EWSSL ND<O.3h
10 TWSEL ND<O.05
11 BWSSL ND<Q.05
12 GWSSL ND<O.0E
ug/L - parte pner billicen (ppb)

Mirntimum Detecticn Limit for EDB in water - 0.05 ug/]

QAQC Summary: MS/MSD average recovery - 90 ¥
RPD = 2 %

i
Labdratory Directdr

QUTSTANDING QUALITY AND SERVICE
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Appendix E

PARTICLE SIEVE
ANALYSIS




' ' GRAIN SIZE DISTRIBU TION
lﬁ @ PROJECT nang £t 4l 7 PROJECT NO = © parg2 izalie
}(j SaMpLE NO. _E' peptH 22V TESIED BY F’\r\?-f'@‘;‘«'{_
I T sawpLe pescriprion SANH SRy
MOISTURE CONTENT DETERMINATION
I CUP NUMBER S C,;,/\;
cuP + WET s 2> 1> (gms)
I cup « DRY soi 232 1o (gms) WET WEIGHT TOTAL SAMPLE (gms)
WEIGHT OF CUP \7¢-45 {gms)
l WEIGHT OF MOISTURE . {qms) DRY WEIGHT TOTAL SAMPLE
WEIGHT OF DRY SOIL -3 (gmae) . :-t: ;:to'.i';:,:ft::u:i's{f' « 36222 (oma)
l MOISTURE CONTENT : (%)
) SIEVE SIZE PARTICLE OIAMETER | weigHT |accumuLaten| weIGHT PERCENT
l (43. STANDARD) -~ WILLIMETTR RE'{:\_":’ED WGL nf':mwso PAs;.s_llt;le PASSING
.
I 3 3.0 6.2
. A .3 38.1
l' ' w 0.742 18.85
W .| 0.3 9.42
I #4 “1 o.103 4.699 26082 1 oo
Fr 0.093 2.362 A4 | scsa -1 g%¢
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l I #50 oot 0.295 | '3 2¢ 22223 ¢96
| #100 0.0058 | oaar (77 206 4 %49
I | #200 0.0029 0.074 [& 23 2812% ™= 19.€
#2710 0.0021 0.033
l PAN
: | :::u'o?c " 900 o
I . I TOTAL
l WEIGHT WASHED THROUGH #200
_n{maea OF PAN
I WEIGHT PAN ¢ DRY SOIL ______ {gma)
WEIGHT OF PAN : {gms)
l WEIGHT DRY SOIL {gms)
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PROJECT nane _C HE2AA0.d

SAMPLE No,__ [ !

PROJECT NO

GRAIN SIZE DISTRIBUTION

(s 3

parg oo

£meon DEPTH _ 2L T TESTED BY _2 ALl uf |
T sampLe DescRIPTION __ n A S (/) fehert] Save B
MOISTURE CONTENT DETERMINATION

CUP NUMBER 9 ;’C’i

CUP + WET SOIL © b2z (gme)

cup « DRY soiL 4449 (o WET WEIGHT TOTAL SAMPLE {omi)

WEIGHT OF CUP 242§ {oms)

WEIGHT OF MOISTURE {gma) DRY WEIGHT TOTAL SAMPLE

WEIGHT of oRY st e e s §20 7]

MOISTURE CONTENT—__ 209 (o)

SIEVE SiZ€ PARTICLE OIAMETER | weigut | accumuaten| weigHT PERCENT
(3. 314KDAND) Incu WILLIWETER RE':::?,ED m Eﬁmo PA?&'!,‘O PASSING
o
¥ 3.0 76.2
ia® L8 38.1
W 0.742 18.85
n* .| o.3n 9.42 4207 [D0
¥4 ‘1 0.1985 4.699 26.46 24425 Ve
#3 0.093 2.362 2244 | gela RC.9
#ie 0.046 1.168 32. ¢4 32747 27.¢
#30 0.0232 0.889 | 2T.4(, 2915 | t9.2
#50 Qol16 0.29% 361§ 26 5.5 L% 7
#100 0.0058 0.147 3.08 11965 520
#200 0.0029 0.074 30.6¢ 14797 | = A4
#2710 0.0021 0.053
PAN
Tatven 258 -
TOTAL

'WEIGHT WASHED THROUGH #200
_NUMBER OF PAN

WEIGHT PAN + DRY SOIL tgms)
WEIGHT OF PAN (gms)
WEIGHT DRY SOIL {gms)
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Appendix F

EXPLORATORY BORING, SOIL SAMPLING,
AND WELL INSTALLATION PROCEDURES



Appendix F

Exploratory Boring, Soil Sampling, and
Well Installation Procedures

EXPLORATORY BORING

Before the exploratory borings were driled at Chevron Service Station
No. 9-8139, 2 number of actions were taken: drilling permits were obtained, and
Cruz Brothers, an underground utility locating service from Milpitas, California
located the underground utilities at the site. Underground Service Alert (USA)
was also contacted to schedule visits to the site by public and private utility
companies. Each company located its utilities with the aid of maps.

Exploratory borings were drilled by B & F Drilling Inc., of Rancho Cordova,
California, with a Mobile B-61 drill rig. Eight-inch outer-diameter (OD) hollow-stem
augers (HSA) were used in the borings be converted to groundwater monitor
wells. Twelve-inch OD HSA were used in the boring completed as an extraction
well. The augers were steam-cleaned before each boring was drilled, and the
water was contained in 55-gallon drums.

SOIL SAMPLING

Analysis of the soil samples collected during drilling permitted evaluation of the
geochemistry and stratigraphy of the soil beneath the site. The soil was sampled
by means of (1) an 18-inch-long, modified-California split-spoon sampler fitted
with 2-inch-diameter brass liners, which was driven into undisturbed soil beyond
the tip of the auger, (2) a 1.5-inch-diameter standard penetrometer or (3) a
2.5-inch-diameter by 2-foot-long Moss sampler (see the boring log notes
presented in Appendix C). The split-spoon sampler and standard penetrometer
was driven with a 140-pound hammer, and the blow counts were recorded for
each 6 inches of penetration. The blows were recorded on the boring logs.
Samples were collected every 5 feet or less, depending on the lithology. Soil
samples were classified and logged according to the Unified Soil Classification




System, and the work was supervised by a California State-registered geologist in
compliance with regulatory standards.

Soil samples were selected for chemical analysis using a photoionization device
(PID). At each five foot sample interval the PID was used to determine the relative
concentrations of volatile hydrocarbons. The samples were selected for analysis
where (1) the PID reading first detects a reading above the background level, (2)
at the point above this interval where the PID reading is negligible, (3) at the first
point below the contaminated interval where the reading PID reading is negligible,
and (4) at the water table. If no contaminants were detected with the PID, the
sample collected 5 feet above the water table was submitted for analysis.

Samples selected for chemical analysis were sealed inside the brass liners with
aluminum foil and polypropylene end-caps, and wrapped with tape. The soil
samples were then labeled, and stored in refrigerated coolers pending shipment
to the Chevron-approved laboratory. At the time of sampling, each sample is
logged on a chain-of-custody record which accompanies the sample to the
laboratory.

Soil-sampling equipment was steam-cleaned between each boring and washed in
an Alconox solution and rinsed in distiled water between each sampling point.
The rinse water was drummed and stored on site for disposal by Chevron. Once
empty, the drums will be reconditioned at a facility of Chevron's choice.

Drill cuttings were placed in drums and temporarily stored on site. Drill cuttings
will be disposed of at a facility of Chevron's choice, based on analyses of the soil
samples collected during drilling.

WELL INSTALLATION
Groundwater Monitor Well Installation
The exploratory borings converted to groundwater monitor wells were extended

to varying depths into groundwater (see Appendix C). Care was taken to prevent
cross-communication between distinct hydraulic zones.
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Monitoring wells were constructed with 2-inch-diameter, flush-threaded, PVC
casing inside the boring. No solvent cements were used on the casing. The
schedule 40 PVC casing was screened with 0.020-inch machine-slotted screens,
which extends across the saturated interval to as much as 25 feet above
first-encountered groundwater. A threaded bottom cap was attached to the
bottom of the casing. The annular space surrounding the casing was at least 2
inches thick, and packed with No. 3 sand to approximately 2 feet above the top of
the screened interval. A minimum of 3 foot of bentonite seal was placed above
the sandpack. The bentonite pellets were placed by pouring the pellets through
the annular space bstween the PVC well pipe and the inside of the hollow stem
augers. The bentonite pellets were then hydrated with distilled water at a
one-to-one bentonite/water ratio. The bentonite seal was capped with neat
cement.

A water-tight locking was set on the PVC pipe. The PVC well pipe was covered
with a traffic-rated vault box which was set in concrete to protect the well. Well
tags were affixed to the casing for identification. Well locations were surveyed to
the closest 1-foot Northing and Easting and top-of-casing elevations were
measured to the nearest 0.01 foot. Detailed well completion diagrams were
prepared.

Extraction Well Installation

The exploratory boring converted to an extraction well was extended to a depth of
approximately 31.5 feet below ground level (BGL). Care was taken to prevent
cross-communication between distinct hydraulic zones.

The extraction well was constructed with 6-inch-diameter, flush-threaded, PVC
casing inside the boring. No solvent cements were used on the casing. The
casing was screened with 0.020-inch machine-slotted screen. A threaded bottom
cap was attached to the bottom of the casing. The annular space surrounding
the casing was at least 2 inches thick, and packed with No. 3 sand to
approximately 2 feet above the top of the screened interval. A minimum of 2 feet
of bentonite plugs the space above the sandpack, and a neat cement was
grouted to the surface. '
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A traffic-rated vault box with a locking device was set in concrete to protect the
well. Well tags was affixed to the casing for identification.

Groundwater Monitoring and Extraction Well Development

The groundwater monitoring and extraction wells were developed by surging,
swabbing, and bailing, or by submersible-pump water evacuation, until a non-
turbid discharge was obtained. All development equipment was steam-cleaned
between wells. During well development the pH, electrical conductivity, and
temperature were monitored to determine when water-quality conditions were
stable. The water purged during monitor well development was contained in 55-
gallon drums, and temporarily stored onsite pending disposal by Chevron. Once
empty, the drums will be reconditioned at a facility of Chevron's choice.
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___PERISTALTIC PUMP __DIPPER PUME
T ___PNEUMATIC DISPLACEMENT
PUMP
SAMPLE METHOD .
2" BLADDER PUMP &BAILER (Teflon) —-WELL WIZARD ...DEDICATED
—_SURFACE SAMPLER __BAILER (PVC) ——DIPPER — OTHER

——PERISTALTIC PUMP __SUBMERSIBLE PUMP
WELL INTEGRITY:

‘REMARKS:
> __ph mef% ﬁ_b_c_‘fp_c_d‘ébf_-m-u’?
- 4 :stH

el
AdE

SN MO DNE WS W NS GEN AN W N IO W S BB mm e B e

r-} mu -] iccouil

GROUND-WATER _ 2~ OTHER (NR)

CASING DIAMETER: 2 inch@E 3 inch—_ 4 inch__ 6 inch.— OTHERMM_&!&%-W

CASING ELEVATION (feet/MSL):_______  CALCULATED PURGE VOL. (gal.) =_2_-’5'_/7W’H
7 ’ iS /Y ol

DEPTH OF WELL. (feet) : 2735 " ncTUAL PURGE VOL. (gal.): o >
> rd

DEPTH TO WATER eret) : HE8

/@fh Ko almn: (2.7
NTS
TIME VOLUME PH E.C. TEMPERATURE COLOR  OTHER
(gal.) (units)  {(umhos/cm (°F) (visual)




AgrR

‘WATER SAMPLE FIELD DATA SHEET

PROJECT No.:_ 4S8 SAMPLE ID.: Z WS S L'-

CLIENT: C‘hé\}&okl 9' 3‘, 39 paTE: ?{/Q/ A
LOCATION:..ES’AM@ SAMPLE POINT o "Z
SMLPLER:_&A._L_-AQ_& DESIGNATION: f "~ < r

1t

GROUND-WATER 2= OTHER (NR}
CASING DIAMETER: 2 inch@C 3 inche_ 4 inch_ 6 inch_. OTHERGANVELSIN Tacke:.[7 r
CASING ELEVATION (feet/MSL):_____  CALCULATED PURGE VOL. (gal.): 2. &9 @Y vol

£
DEPTH OF WELL. (feet) : 3010 ACTUAL PURGE VOL. {gal.): _Léa/_’ﬂe [ r »
i 7/
DEPTH T0 WATERO{Qfeet): 14 85

/é,uf‘h o amn: |5 257

_FIELD MEASUREMENTS
TIME VCLUME PH E.C. TEMPERATURE COLOR OTHER
(gal.) {units) {umhos/cm {°F) (visual)
@ 25°C) _ .

i 26 Nip > /J.bru/aéﬂc
5 Z - .
78 S
0.4

ODOR: None

PURGE METHOD -
—2" BLADDER PUMP «—BAILER (Teflon) —WELL WIZARD —.DEDICATED
—___SUBMERSIELE PUMP ﬁBAILER (PVC) — _CENTRIFUGAL .—OTHER
wPERISTALTIC PUMP _ _DIPPER PuMP
: - ___PNEUMATIC DISPLACEMENT
PUMP
SAMPLE METHOD
~—2" BLADDER PUMP ,&BAILER (Teflon) —WELL WIZARD ——DEDICATED |
—SURFACE SAMPLER __BAILER (PVQ) —DIPPER —OTHER

—PERISTALTIC PUMP __ SUBMERSIBLE PUMP ;
WELL INTEGRITY:

RevaRks; 2% nged  sozes LY mcTey  pobZ —
< B (cepoce  hIl Dephh o _wes (2=




|
|
I

| !
|

i

\ i
‘WATER SAMPLE FIELD DATA SHEET
.
*‘* - . .
l: JEC‘I‘NO.. 158 _ SAMPLE ID.:__2 W 5S¢
czenr: Chevtoss 9- 8139 pare: 9/@ Jac
l LOCATION: And_LEANLD SAMPLE POIN'I‘ R
snwLer 0.0, LA pEsTeNaTION: (1A ©
I GROUND-WATER 2= OTHER (NR)
CASING DIAMETER: 2 inchis 3 inch_ 4 inch— 6 inch_ OTHERC2NVEESN Fcke: .17 ,
l CASING ELEVATION (feet/MSL):._  CALCULATED PURGE VOL. (gal.): _LL“L@_“_I.M
DEPTH OF WELL. (feet) : 23545 ACTUAL PURGE VOL. (gal.): | »
I DEPTH TO WATEReret)': 47z
/@fh Ao ahma: LT3
~LIELD MEASUREMENTS
l TIME VOLUME PH E.C. TEMPERATURE COLOR  OTHER
(gal.) (units) (umhos/cm (°r) {visual)
1S @ 25°C)
I y L5 A{/A?' _4;[4 /v/,g; Hbgpurs
20 : : ! -
H.S
l_____ L0
7.4 o
' _PURGE_ METHOD_ i
___2" BLADDER PUMP  __BAILER (Teflon) . WELL WIZARD .-.DEDICATED
' ___SUBMERSIBLE PUMP _BAILER (PVC) . CENTRIFUGAL —OTHER
___PERISTALTIC PUMP _ _DIPPER PUMP
- ___PNEUMATIC DISPLACEMENT
I PUMP
-SAMELE METHOD
I 2" BLADDER PUMP  SBAILER (Teflon) — WELL WIZARD — DEDICATED !
___SURFACE SAMPLER  .__BAILER (PVC) —_DIPPER —_OTHER
___PERISTALTIC PUMP _._SUBMERSIBLE PUMP .
WELL INTEGRITY:
u/zreop Ay 4t S 3}.
[C gﬂ g@._@( VSample s ad 4°ZO C 1B.8<
I K. '
|




Lir]

r

14s

r
-

_ROJECT NO.: /58  SAMPLE ID.: C/ WS S
crLient: Chevken 9‘ 8’,3? DATE:

LOCATION: A2 LEAMNALD SAMPLE POINT

sampLER:__ (2. D. LAMES DESIGNATION: [fa) ~ =

GROUND~WATER .2 OTHER (NR)

CASING DIAMETER: 2 inch®: 3 inch_ 4 inch_ 6 inch._ OTHERCANVELSion facke: .7

*1

*

CASING ELEVATION (feet/MSL):______ CALCULATED PURGE VOL. (gal.) 19 @ Yuol.

DEPTH OF WELL. (feet): — ___Z.£.CXD  ACTUAL PURGE VOL. (gal.)s

DEPTH TO wmz:{gfeet) : [2.35”
/éyrm tho Ghmy: 4 e
LIELD MEASUREMENTS
TIME VOLUME PH E.C. TEMPERATURE COLOR OTHER
(gal.) {units) {umhos/cm (°F) {visual)
@ 25°C)

e /s s A ey Cler
v / 4 )
3 )
H

| | _PURGE METHOD ]

2" BLADDER PUMP —BATLER {Teflon) —WELL WIZARD —DEDICATED
——SUBMERSIBLE PUMP _IEBAILER {PVC) - CENTRIFUGAL .—OTHER

—PERISTALTIC PUMP . __DIPPER PUMP
: - —PNEUMATIC DISPLACEMEN
PUMP
~SAMPLE METHOD
——2" BLADDER PUMP .XBAILER (Peflon) —WELL WIZARD ——DEDICATED
——SURFACE SAMPLER  .._BAILER (PV(C) —DIPPER —OTHER

——FPERISTALTIC FUMP _. SUBMERSIBLE PUMP
WELL INTEGRITY:

+ .
.




-
\

|l

‘WATER SAMPLE FIELD DATA SHEET

142

. ' ) P~
BrOJECT NO. 1 NS & . e WS SL
cuent: Chevkon 9= 8139 pawe:_9-2- 1990

LOCATION: 242 _(EANALD SAMPLE POINT
saweLEr: 0. A LAMB oEszaNaTION: (4 S

GROUND-WATER 2= OTHER (NR)
CASING DIAMETER: 2 inch@: 3 inch_ 4 inch_ 6 inch_ OTHERCONVELSN facke: .7

CASING ELEVATION (feet/MSL):__  CALCULATED PURGE VOL. (gal.): <8738 gel
r
DEPTH OF WELL. (feet): 23 o ACTUAL PURGE VOL. (gal.): j"’{jd

DEPTH TO WATER (feet):  18.4G”

length .f&o Gl 154G

~LEIELD MEASUREMENTS

TIME VOLUME PH E.C. TEMPERATURE COLOR  OTHER
(gal.)} (units) (umhos/cm (°F) (visual)

@ 25°C)
———— Free .ﬂm iy V. Lf‘ {—g,h

rd

* #

[
z
3
4

:

|

ODOR: Wawa A

_PURGE METHQD )
—___2" BLADDER PUMP —BAILER (Teflon) ——WELL WIZARD —— DEDICATED
—_SUBMERSIBLE PUMP JZEAILER (PVC) —_CENTRIFUGAL .—-OTHER
: PUMP
— _PERISTALTIC PUMP ___DIPPER
- — DPNEUMATIC DISPLACEMENT
PUMP
SAMPLE METHOD
——2" BLADDER PUMP .&BAILER (Teflon) ——WELL WIZARD —DEDICATED
—-—SURFACE SAMPLER __BAILER (PVC) — _DIPPER —OTHER

——PERISTALTIC PUMP ___SUBMERSIBLE PUMP
WELL INTEGRITY:

'REMARKS:__ /Mote | //—, Lree foodora ﬁtﬁf&d e (&i,‘ M ;G(
L M‘Eﬁ [Mﬁ ¥n el :Etgg Mﬁcii dm 193, S—% €

Il N I BN B D S BN BN B B S S B O BER B B Ee |
EZ
Ly

5.d

Jdb

. B738




" _ﬂ'fﬂ .

‘WATER SAMPLE FIELD DATA SHEET

-
E 2L S

TBROJECT NO. : /58 . SAMPLE ID.; ( AN S
curmvr: Chavtons 9- 8137 pare: ‘9,/?/ (990

LocATION: A LEAnALD SAMPLE POINT

saerer. DD LA pestanarIon: L7 4o

GROUND~WATER 2= OTHER (NR)
CASING DIAMETER: 2 inch@t 3 inch_ 4 inch__ 6 inch— OTHERQ;'NI_\J&Q&_&M:_-W
CASING ELEVATION (feet/MSL):______ CALCULATED PURGE VOL. (gal.):ﬂ"__
DEPTH OF WELL. (feet) : — £.8- BZ ACTUAL PURGE VOL. {gal.): ?-Zi._i;
S ’
DEPTH TO wwmi;gfeet) 1618 ,
length Ho olmn: 17,64
MENTS
TIME VOLUME PH E.C. TEMPERATURE COLOR  OTHER
(gal.) {units) (uwnhos/cm (°F) {visual)
/ @ 25°C)
D -
K 7.25 f%qz /4_doni
|35~ Y4 so | ,,
142 (€74 —
[4<” Foo

QDOR: /VONQ

-EURGE METHQD :
——2" BLADDER PUMP  _BAILER (Teflon) —.WELL WIZARD ——DEDICATED
___SUBMERSIBLE PUMP BAILER (PVC) ——CENTRIFUGAL —CTHER
___PERISTALTIC PUMP ___DIPPER: PUME
T — . PNEUMATIC DISPLACEMENT
PUMP
—SAMPLE METHOD
—2" BLADDER PUMP .&BAILER (Teflon) —WELL WIZARD —_DEDICATED
—SURFACE SAMPLER __BAILER (PVC) —DIPPER — OTHER
——PERISTALTIC PUMP _._SUBMERSIBLE PUMP
WELL INTEGRITY:
‘REMARKS; 22~ (7 Yo Yai 2 ALY, Fiontinst LGS -
LEL well

£ECouzf ot | Acptt  fo ¥ LSBTl nefat ¢
MLad;_ﬁ&J&f L onlrmzs fop g dotal _of- (3) ?gﬂuf

°

L 4




. &
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‘WATER SAMPLE FIELD DATA SHEET

gao’mcf:no.: /158 _ s:mpf.z .2 S S
crIenT: ChevRe 9' 81,57 DATE :

IDCATION:W SAMPLE pomz' to ;
SAMPLER:. Q-é. gsal‘b DESIGNATION: é};ﬁﬁm’,c)

1
r oy

GROUND-WATER 2= OTHER (NR)
CASING DIAMETER: 2 inch®: 3 inch— 4 inch_ 6 inch— OTHERGONVEASioN Fhcke: .7
CASING ELEVATION (feet/MSL):.  CALCULATED PURGE VOL. (gal.):
DEPTH OF WELL. (feet): ACTUAL PURGE VOL. {gal.}:
DEPTH TO WA‘I‘EP;;(,feet) y
/&uf‘h HrO Golurmn 3 .
TIME VOLUME PH E.C. TEMPERATURE COLOR  OTHER
(gal.) (units) (umhos/cm (°F) {visual)
| ! @ 25°C)
QDOR:
EURGE METHOD .

———2" BLADDER PUMP . _BAILER (Teflon) —WELL WIZARD - DEDICATED
___SUBMERSIBLE PUMP _BATLER (PVC) _ _CENTRIFUGAL ——OTHER
___PERISTALTIC PUMP ._DIPPER PUMP

T —__PNEUMATIC DISPLACEMENT

PUMP
<SAMPLE METHOD

— 2" BLADDER PUMP .)_(BAILER (Teflon) — _WELL WIZARD —.DEDICATED
— SURFACE SAMPLER  .—BAILER (PVC) ——DIPFPER —-OTHER
___PERISTALTIC PUMP __SUBMERSIBLE PUMP
WELL INTEGRITY:
'REMARKS:




‘WATER SAMPLE FIELD DATA SHEET

Lo g
-4 -

iéRDJECT‘:NO-: 158 SAMPLE ID.: 8 LS S{

curent: ChevRony 9- 8139 pare: C?//?{//%o
LOCATION: AN (EANALD SAMPLE oNT
saMpLER:.___[2.D. LAMD DESIGNATION: {14

GROUND-WATER 2= OTHER (NR)
CASING DIAMETER: 2 inch@: 3 inch— 4 inch._ 6 inch— OTHERGAN VEsion) Tacke: 17
CASING ELEVATION (feet/MSL):______ _ CALCULATED PURGE VOL. {gal.) 128
DEPTH OF WELL. (feet): 25,90 ACTUAL PURGE VOL. (gal.): 1+ %
DEPTH TO WATEufeet): 18, E&B

/éﬂfh Ao ahma:152

MENTS
TIME VOLUME PH E.C. TEMPERATURE COLOR OTHER
{gal.) (units) (umhos/cm (°F) (visual)
@ 25°C)

< /.3 A/ K bty
2 o8 & b .

2o

3.
2:75 4,2\7,&

]

QDOR: __ ASME
~BURGE METHOD N
—2" BLADDER PUMP  __BAILER (Teflon) .—.WELL WIZARD . DEDICATED
___SUBMERSIBLE PUMP _SBAILER (PVC) . CENTRIFUGAL —OTHER
—__DERISTALTIC PUMP __DIPFER PUMP
- —PNEUMATIC DISPLACEMENT
PUMP
SAMPLE METHOD
2" BLADDER PurP  OCBAILER (Teflon) — WELL WIZARD . DEDICATED
— SURFACE SAMPLER  __BAILER (PVC)  ._DIPPER —_OTHER

—FERISTALTIC PUMP ___SUBMERSIBLE PUMP
WELL INTEGRITY:

masvar - przel 4 Tl fer T L 7zl
X oh_peter seqeeel | p fusT PLgel )
T ru ]l recortsing Sl fediden forerael _
— wWeusemin gocouml Tp @ LedsT 19887 TCEoEC S4wmP. We




| I

frr o

1

Yo - 8139
LOCATION: _.Zw_émé@
saMpLER: . A. LAMD

GROUND-WATER _2%
CASING DIAMETER: 2 inch@& 3
CASING ELEVATION (feet/MSL):
DEPTH OF WELL. (feet) :

‘WATER SAMPLE FIELD DATA SHEET

?Oﬁl

. D~
. SAMPLE .. & -9
DATE: C-T:/T»'J//? 9C

SAMPLE POINT
DESIGNATION:

S S

i -5

——e e

OTHER (NR)
inch— 4 inch_ 6 inch_ OTHERGANVELsion Fcke: |7
CRLCULATED PURGE VOL. (gal.}: £33

5.6 aulve
>-galf et

ACTUAL PURGE VOL. (gal.}:

feat) s

1467

DEPTH I}gf;‘i‘f?

VCLUME
{gal.)

TIME

oD 2.5 g6

&0 Colvrmad ¢ {S 5-5/

T

MENTS

COLOR
(visual)

PH GTHER

{units)

-
g5

E.C.
{umhos/cm
@ 25°¢)
.%o

TEMPERATURE
(°F)

78. 2

J Leo

20 5p o
';_j s

2 vl -

Wl 12,5 2O

7Z. 3
72. 5
Ji.°
72. 3

2z

jo. 5%

[ 4> 5.2

.3 72, &

N

[i 49y

T = 3. % |

(s s

—FPERISTALTIC PUMP

——2" BLADDER PUMP
——SURFACE SAMPLER
—_PERISTALTIC PUMP
WELL INTEGRITY:

w7 T o ~
e
—_—2" BLADBER-PY —=BAILER (Te‘ gn) —WELL WIZARD - DEDICATED T

I ——SUBMERSIBLE PUMP JZBAILER {PVC)

LA —
3

4. < # A

el

—e—CENTRIFUGAL —OTHER

PUMP

—_PNEUMATIC DISPLACEMENT
PUMP

—DIPPER

—SAMPLE METHOD
.xBAILER (Teflon} ——WELL WIZARD —DEDICATED

—BRILER (PVC) —DIPPER —OTHER
——=SUBMERSIBLE PUMP

‘REMARKS :

xS NPT paRE /1//4




‘WATER SAMPLE FIELD DATA SHEET

L o
L 2

%gaoarcr':m.: //58  SAMPLE ID.: ' 25 SL
cuient: Chevton 9- 8139 pate: 67/_7/!790

LOCATION :W SAMPLE POINT »
saepLEr: 2. 4. LAMD DES IGNATION: —#

GROUND-WATER 2= OTHER (NR)
CASING DIAMETER: 2 inch@& 3 inch— 4 inch— 6 inch_. OTHERMMM_‘:W
CASING ELEVATION (feet/MSL):______ __ CRLCULATED PURGE VOL. (gal.):
DEPTH OF WELL. (feet): ACTUAIL PURGE VOL. (gal.}):
DEPTH TO wATEri;gfeet) :
/é,uf‘h Ago Qlumpd ?
FIELD MEASUREMENTS
TIME VOLUME PH E.C. TEMPERATURE COLOR OTHER
{gal.) (units) (umhos/cm (°F) (visual)
@ 25°C)
o M
/
ODOR:
EURGE METHOD -
w—e—2" BLADDER PUMP —BAILER (Teflon) ———WELL WIZARD _——DEDICATED
—_SUBMERSIBLE PUMP _éamza {PVC) - CENTRIFUGAL —.OTHER
y PUMP
—__PERISTALTIC PUMP __DIPPER
' - — _PNEUMATIC DISPLACEMENT
PUMP
SAMPLE METHOD
— 2" BLADDER PUMP ,XBAILER {Peflon) —.WELL WIZARD ——DEDICATED
—__SURFACE SAMPLER __BAILER (PVQ) —DIPPER — OTHER
—PERISTALTIC PUMP ___SUBMERSIELE PUMP
WELL INTEGRITY:
‘REMARKS:

——
-




I WATER SAMPLE F HEET ]
‘ IELD DATA S

l = -

;TROJECT"TNO 458 SAMP i 6 SL
I +EB SN/ o X , LE ID.: =

cLient: Chevton 9- 8139 ppre:__9-L-1990

LOCATION: AN [EANALD SAMPLE POINT
l sarLer:_ (DA LA DESIGNATION:#L
l GROUND-WATER 2% OTHER (NR)

CASING DIAMETER: 2 inch@: 3 inch—_ 4 inch— 6 inch oTHERCANVELSN Ticke: I/ ,

CASING ELEVATION (feet/MSL): CALCULATED PURGE VOL. (gal.):
I DEPTH OF WELL. (feet) : ACTUAL PURGE VOL. (gal.): P

DEPTH TO WATER (feet):
I length HyO @lumed :

TIME VOLUME PH E.C. TEMPERATURE COLOR  OTHER :
I (gal.) {units) (umhos/cm (°F) (visual) {

@ 25°C)
. .27/
1 —
I QDOR:
~EURGE METHOD .

l — 2" BLADDER PUMP  __BAILER (Teflon) —WELL WIZARD —DEDICATED

— SUBMERSIBLE PUMP _ﬁZﬁMLER {PVC} —CENTRIFUGAL ~—QOTHER
l —__PERISTALTIC PUMP __DIPPER FUME

- ___PNEUMATIC DISPLACEMENT
I PUMP
_SAMPLE METHOD

2" BLADDER puMp  JCBAILER (Teflon) — WELL WIZARD _.DEDICATED i
I — _SURFACE SAMPLER  _.-BAILER (PVC) -—— DIPPER ——OTHER '

—__PERISTALTIC PUMP _ SUBMERSIELE PUMP ' ;
' WELL INTEGRITY:

'REMARKS :
i
]




. &ra

‘WATER SAMPLE FIELD DATA SHEET

"
o ’ ‘
*sroecr No. ;IS B SAMPLE 1D.: L % &

crrent: Chevkon 9- 8139 pars:_9-7- |90
mno&:..&k_l_éédadéﬂ? SAMPLE POINT
sapLER:. (2. A LAMS DESIGNATION:__#&

GROUND~WATER 2~ OTHER (NR)
CASING DIAMETER: 2 inch®: 3 inch— 4 inch. 6 inch— wusnw-ﬂ
CASING ELEVATION (feet/MSL):_____ CARLCULATED PURGE VOL. (gal.}:
DEPTH OF WELL. (feet): ACTUAL PURGE VOL. (gal.}:
DEPTH TO WATER (fest):
/é,uf“h /&0 Qlvmpd ¢
MENTS
TIME VOLUME PH E.C. TEMPERATURE COLOR OTHER
{gal.) (units) (umhos/cm (°F} (visual)
g 25°¢C)
—_— /
M4
7
QDOR:
PURGE METHOD
—2" BLADDER PUMP «——BAILER (Teflon) -——WELL WIZARD —DEDICATED
—-SUBMERSIBLE PUMP _I&BAILER {PVC) ——CENTRIFUGAL _-OTHER
‘ PUMP
—__PERISTALTIC PUMP __DIPPER v
‘ - ___PNEUMATIC DISPLACEMENT
PUMP
SAMPLE_METHOD _
——2" BLADDER PUMP .XBAILER (Teflon) ——WELL WIZARD _—_DEDICATED
__.SURFACE SAMPLER _._BAILER (PVC) — _DYPPER — OTHER

~——PERISTALTIC PUMP ___SUBMERSIBLE PUMP
WELL INTEGRITY:
‘REMARKS ;




WATER SAMPLE FIELD DATA SHEET

Aarrrn, ~f o
SM = Ao s - 4 /(“"H- . < Ey ;{‘_
“:'f«u—‘:/"'-’__zf_ﬁ(ﬁd /_f_,.é:"
— ‘ Evui .o
BROJECT NO.: /jf) SAMPLE ID.: th:EU_, égé \,/é:é)&l J =z /7 "'?4
7 -~ - -, — . - :‘;/“
LOCATION: (6204 Fartfull Bl Son hﬁgﬁﬁ SOINT pietr 2 Z,'
— Il 44 b - 61 I AN
SAMPLER:_ < LM DESIGNATION
/ _ ;
GROUND-WATER _26. %Y/ (SA) OTHER (NR) /@dw pige 1 2 < "HCL b 50,,?53& 4
| 7
CASING DIAMETER: 2 J.nchx } in¢che—_ 4 inch._ 6 J.nch._... OTHER Ze
4

CASING ELEVATION (feet/MSL): CALCULATED PURGE VOL. (gal.}: __5-2 82 L

DEPTH OF WELL (feet): _ 22" -’19’(5’”7 ACTUAL PURGE VOL. (gal.):
DEPTH TO WATER (feet): /649 {Sn) Y umtl E T
FIELD MEASUREMENTS
TIME VOLUME PH E.C. TEMPERATURE COLOR  OTHER
(gal.)  (units) (uwmhos/cm (°F) {visual)
9 25°C) /
10704 O,  Swibbed well ¢ écﬁ% begra f{Wf with_tell_2ramrd
230 /5~
251y G5 gal poale /M—/’ = e, 25 '[5?{’?)

l}-?o 20 S o’ _bcﬁyvd sz lofern 0 225 dego. basbius (sl

—qﬂo S s R Y
Zf'/- /f‘!j.:; 2 t dres =t /

Uote ! whdin fesel o uwell Bl nst

QDOR: Lhre Adecrepy e w,% "‘f"*'-"“"""r“ L
PURGE METHQD
2" BLADDER PUMP  ALBAILER (Teflon) —_WELL WIZARD . DEDICATED
— SUBMERSIBLE PUMP __BAILER (PVC) —_CENTRIFUGAL —_OTHER
- _PERISTALTIC PUMP __DIPPER PUMP
- _KPNEUMATIC DISPLACEMENT
— PUMP

/V SAMPLE METHOD

— 2" BLADDER PUMP — BAILER (Teflon) . _WELL WIZARD __DEDICATED
—SURFACE SAMPLER —BAILER {PVC) ~—DIPFER . OTHER
— PERISTALTIC PUMP _SUBMERSIBLE PUMP

WELL INTEGRITY:

'‘REMARKS: ¥ 3-3-90 | s Lt ooute e ;é,ﬂ"fﬂﬂf -"ﬁw.l’&'ﬂffﬁ 5‘3"‘{

r;_:rH i '2 5*1" wa.{],-'-p-{' f*"'E Eﬁjrﬁ-"ﬁ#ﬂgi dzzmﬂéﬂez !’Mé Eﬂuﬁsﬁ_ E;;-

webl .~ (@BY2iC o~z <
Mn"h Xf‘_&r-F"H;‘ar-‘ fie wel( e




WATER SAMPLE FIELD DATA SHEET ' l

ﬁz-f'fnx -f E‘_Ch-" "

s"? L=y It‘_ﬁl’*ﬂ-'ﬂ ‘/ /r-\,..._
. , 8
. f'f‘-u—':#"j_;' g ‘r# j{’€_§q
el - -4-"‘_—(.:,/
BROJECT UG- //3@ smeoLe 10.: WELL DEVIEMT, #°
- -3
CLIENT: %f)f”\ Q’ D_J-:, DATE 3 - b-—?/) ’4/).‘5—-’// ‘Z"/J
~
LOCATION: /b,}_’)‘{ﬁ?'ri // 5/ 50*"{ SN'LPLE POINT ——
AN
Y DESIGNATION: A& - € '
/ # P ¢
GROUND-WATBR_&A/L/ (5‘&) OTHER (NR) /é.:dfe-_rc. s =S 344 %£u¥%g ‘ l
: ¢ P = 2l é: 7
CASING DIAMETER: 2 mch.zf 3 inch—— 4 inch.— 6 inch_— OTHER 7.8
CASING ELEVATION (feet/MSL):________ CALCULATED PURGE VOL. (gal.): _ﬂ;‘&(’ [
7
DEPTH OF WELL {feet): 32 ?5”(5"’0 ACTUAL PURGE VOL. (gal.): |
DEPTH TO WATER (feet): [6: %4 {5m) b etl #EF l
_FIELD MEASUREMENTS
t
TIME VOLUME PH E.C. ' TEMPERATURE COLOR OTHER
{gal.) (units) {umhos/cm (°F) (visual)}
@ 25°C)
)0:30;. C? 2 érﬂﬂ..&éfj( .‘!l_.n«*.l'r,-"r 'l j’if}gﬁ ‘b%ﬁ,” E;.;wﬂ,.rj (#ff{/ (;&('fff oL z‘-‘,r,_,..f
230 /5
‘{":?Eﬂ_g’ 5’5?41 S le , )rz.x_»f"'( = M 25~ I{E]ﬁ)
m- =i _b?am/ weg by & _ZiTS deop e b-g,_% (_QI_EK#-J)
— o Mﬁl é‘.ﬂé‘a? il b, A r;ﬁ/?f
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Appendix H

HYDRAULIC TESTING PROCEDURES
AND TEST PLOTS



Appendix H

Hydraulic testing was performed at the site from May 29 through June 1, 1990.
The tests were conducted to determine the transmissivity, hydraulic conductivity,
and storage coefficient of the aquifer beneath the site. In addition, the hydraulic
parameters of the aquifer were used to evaluate the approximate zone of capture
for the aquifer.

The hydraulic testing consisted of four parts: (1) baseline water-level survey, (2)
step-drawdown test, (3) constant-discharge pumping test, and (4) water-ievel
recovery test. Extraction well E-1 was used as the pumping well and monitor
wells MW-3, MW-5 and MW-7 were used as observation wells (see Figure 2).
Water levels were monitored with pressure transducers, and checked with a
water-level sounder. The monitoring equipment used to record data during the
tests consisted of In-Situ, Inc.™ (In-Situ) electric pressure transducers and an In-
Situ Hermit® SE 2000 datalogger. A 4-inch-diameter Grundfos™ submersible
pump was set near the bottom of extraction well E-1 to conduct the test. All
equipment was steam cleaned before and after the test. The discharge water
from well E-1 was pumped into a Baker Tank™ for onsite storage.

The baseline water-level survey was conducted to record normal fluctuations in
the water level beneath the site. The transducer/datalogger equipment was setup
on Tuesday, May 29, and the water level was monitored for 48 hours. The
datalogger was stored inside the service station sh'op for safety. On Tuesday,
June 5, the data was reviewed, and it was observed that a passing storm front
had altered the diurnal groundwater level fluctuations.

The step-drawdown test was conducted to determine the optimum pumping rate
to be used during the constant-discharge pumping test. During the step-
drawdown test, watér from extraction well E-1 was pumped at steps of 1/2 and 1
gallon per minute (gpm). The depth-to-water data versus time was recorded and
plotted in the field to determine the maximum pumping rate that could be
sustained in well E-1 without dewatering the well during the subsequent constant-
diécharge pumping test.




A 5-hour constant-discharge test was conducted at a pumping rate of 0.7 gpm.
The water level changes were monitored with pressure transducers in extraction
well E-1 and monitor wells MW-3, MW-5, and MW-7. After pumping the weli for 5
hours, the pump was turned off, and the water-level recovery was monitored. The
water level was monitored until the level in well E-1 returned to static water level.

Depth-to-water information versus time during the constant-discharge and
recovery test were plotted for wells E-1, MW-3, MW-5, and MW-7. Two methods
of analysis were used to analyze the data. The drawdown and water-level
recovery data were analyzed using a method described by Cooper and Jacob
(1946), and the drawdown data were also analyzed using a method described by
Theis (1935). The late-time test data was used in the analyses to minimize the
effects of casing storage. The aquifer test plots are presented in this Appendix.

RESULTS

The results of the constant-discharge and water-level recovery tests indicate that
the transmissivity of the aquifer is approximately 300 galions per day per foot

(gpd/ft).

Based on an effective aquifer thickness of 7 feet, the hydraulic conductivity in the
aquifer was found to be approximately 2 x 103 cm/sec. The storage coefficient
was calculated to be approximately 2.6 x 103. The results from the aquifer test
analysis are presented on Table 5.




Aquifer Testing
INTRODUCTION

The general procedures for hydraulic testing of aquifers and water-bearing zones
are contained in this appendix. The procedures provide for consistent and
reproducible testing methods. They are designed to produce data necessary to
define the hydraulic characteristics of the aquifer and a consistent analytical
approach to quantification of aquifer characteristics.

PUMPING TESTS

In general pumping tests consist of four parts: (1) baseline water-level
measurements, (2) step-discharge pumping, (3) constant-discharge pumping,
and (4) water-level recovery. The best results are obtained from a test in which
the observation wells are located in the same water-bearing zone as the one
being pumped. The pumping well should be of sufficient diameter to
accommodate a constant-discharge pump and monitoring equipment. The
monitoring equipment will consist of electric transducers and will be monitored by
an In Situ HermitR Datalogger. To run the pump, a generator or permanent power
source of at least 210 volts is required. All equipment is steam cleaned before
and after testing. Discharge water that is pumped from the well will be contained
in a Baker Tank™, and disposed of by Chevron.

Baseline Water- { Surv

Before testing, baseline water levels in the pumping and observation wells are
obtained. Itis ideal to set up transducers in each well and obtain readings during
a 24-hour period before testing. The baseline survey will record diumnal and other
water-level trends which are used to compare with water level changes obtained
during testing.




Step Discharge Testing

A step-discharge test is conducted to determine the well's efficiency and an
appropriate sustainable pumping rate for the constant discharge test. During a
step-discharge test, water from the well is pumped at increasing discharge rates
over several time periods. The water level in the pumping well is monitored and
recorded in the field with a pressure transducer/datalogger system and an
electric sounder. The depth to water data is plotted versus time to determine the
optimum pumping rate for a constant discharge pumping test. Each step is
conducted until the drawdown within the well is relative stable.

Constant Discharge Test

During a constant discharge test, ground water is pumped from the test well at a
constant rate determined from the step-discharge test. The pumping rate is
dependent on the hydraulic properties of the test zone and length of time the well
will be pumped. The optimum test stresses the water-bearing zone without
dewatering the well during testing. In most cases it is important to pump the well
long enough to overcome borehole storage effects, and to observe drawdown in
an adjacent observation well. Tests are generally run for 4 to 24 hours of

pumping.
Water Level Recovery Test

After pumping has ceased, recovery is monitored while the water leve! in the well
returns to a static level, or until the water leve! has returned to 90 percent of the
static level. Drawdown and recovery are monitored during the test with a
pressure transducer and electric well sounder.

Analvtical Methods

There are many different methods (eg, Jacob, 1963; Theis, 1935; Boulton, 1963)
used to analyze pumping test results. The method used is dependent on the type
of aquifer being tested (confined, unconfined, or leaky). Depth-to-water
information is plotted for all wells monitored during testing versus time.




Drawdown and recovery data are used for the analysis. In general, several
methods are used to get the best analysis of each test. Depending on the test
design and resuits, it will be possible to calculate hydraulic parameters inciuding
transmissivity, storativity, hydraulic conductivity, and radius of influence.
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10 minutes
30 minutas
1 hour

6 hours

12 hours

1 day

1 week

1 month

6 months
1 year

Drawdown

Calculates drawdown over lime at ona distance from the pumping well
Enter data in the boxes below:—
Pumping rate {(gpm)

0.5

Output:

Time (days)

30
90
200
365
400

Zone of Capture Calculation:
b (lateral radius of influence) = Q/4Ti

Q=
T=

therefore b =

T{gpd/ft) r(ft)

300 0.25

u Wiu)
1.29E-04 8.37839
4.30E-05 9.47692
2.15E-05 10.17005
3.58E-086 11.96179
1.79E-06 12.65493
8.96E-07 13.34808
1.28E-07 15.29399
2.99E-08 16.74928
9.96E-09 17.84788
4.48E-09 18.64640
2.45E-09 19.247398
2.24E-09 19.33954
0.5 gpm, of...

300 gpd/it

0.05 fi/ft
12 1t

Storage coeff

0.0023

Hydraulic
Gradient

Drawdown (ft)

WWWWWMNNRMNN = = =
NN O AN OONAEWODO®M

720 gpd

0.05



Drawdown

Calculates drawdown over time at one distance from the pumping well

Enter data in the boxes below:— Hydraulic
Pumping rate {gpm) T(gpd/ft) r(ft) Storage coeff Gradient
300 0.25 0.0023 0.05
Output:
Time (days) u W(u) Drawdown (ft)
10 minutes 0 1.28E-04 8.37839 3.2
30 minutes 0 4.30E-05 9.47692 3.6
1 hour 0 2.15E-05 10.17005 3.9
& hours 0 3.58E-06 11.96179 4.6
12 hours 1 1.79E-06 12.65483 4.8
1 day 1 B8.96E-07 13.34808 5.1
1 week 7 1.28E-07 15.293899 5.8
1 month 30 2.99E-08 16.74928 6.4
.90 9.98E-09 17.84789 6.8
d & months ’ 200 4.48E-09 18.64640 7.1
1 year 365 2.45E-09 19.24798 7.4
400 2.24E-09 19.33954 7.4
Zone of Capture Calculation:
b (lateral radius of influence) = Q/4Ti
Q= 1 gpm, or... 1440 gpd
T= 300 gpdit
i = 0.05 fuit

therefore b = 24 ft




SE2000
Environmental Logger
l 06/05 09:02
Unit# 142 Test 4
lSetups: INPUT 1 IHNPUT 2 INPUT 3 INPUT 4
Type Level (F) Level (F) Level (F) Level (F)
Mode Surface Surface Surface Surface
I.D. E-1 MW-3 MW-5 MW-7
lReference 0.000 0.000 0.000 0.000
sG 1.000 1.000 1.000 1.000
Linearity 0.000 0.000 0.000 0.000
Scale factor 10.062 20.055 19.953 10.032
Offset 0.016 -0.062 0.015 ~-0.020
Delay mSEC 50.000 50.000 50.000 50.000
l_ Step 1 06/01 14:20:27

Elapsed Time INPUT 1 INPUT 2 INPUT 3 INPUT 4

0.0000 -6.417 -0.529 -0.351 -0.163
0.0083 -6.426 -0.522 -0.332 -0.163
0.0166 -6.420 -0.529 -0.351 -0.163
I 0.0250 -6.436 ~0.529 ~0.332 -0.170
0.0333 -6.426 -0.529 -0.332 -0.163
0.0416 -6.417 -0.522 -0.332 -0.163
l 0.0500 -6.417 -0.529  -0.332 -0.173
0.0583 -6.414 -0.522 -0.332 -0.163
0.0666 -6.411 -0.529 -0.338 -0.170
I 0.0750 -6.408 -0.522 -0.325 ~0.167
0.0833 -6.401 -0.522 -0.338 -0.167
0.1000 -6.398 -0.522 -0.338 ~0.167
0.1166 -6.392 -0.516 -0.332 -0.170
I 0.1333 -6.389 -0.516 -0.325 -0.160
0.1500 -6.382 -0.522 -0.325 -0.160
0.1666 -6.376 -0.522 -0.332 -0.163
l 0.1833 -6.373 -0.522 -0.332 -0.157
0.2000 -6.366 -0.522 -0.332 -0.160
0.2166 -6.357 -0.522 -0.338 -0.170
0.2333 -6.351 -0.516 -0.338 -0.157
l 0.2500 -6.347 -0.516 -0.332 -0.167
0.2666 -6.341 -0.516 -0.332 -0.163
0.2833 -6.338 -0.516 -0.325 -0.167
l 0.3000 -6.335 -0.516 -0.332 -0.163
0.3166 ~6.328 -0.522 -0.332 -0.160
0.3333 -6.322 -0.522 -0.338 -0.170
' 0.4166 -6.303 -0.516 -0.325 -0.157
0.5000 -6.278 -0.522 -0.338 -0.160
0.5833 -6.262 -0.522 -0.332 -0.179
0.6666 ~6.240 -0.516 -0.338 -0.176
l 0.7500 -6.224 -0.522 -0.338 -0.170
0.8333 -6.208 -0.522 -0.332 -0.167
0.9166 -6.189 -0.529 -0.338 -0.173
I 1.0000 -6.170 -0.522 -0.332 -0.176
1.0833 -6.151 -0.529 -0.338 -0.173
1.1666 -6.136 -0.522 -0.332 -0.176




1.2500
1.3333
1.4166
1.5000
1.5833
1.6666
1.7500
1.8333
1.9166
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
2.0000
9.5000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000
34.0000
36.0000
38.0000
40.0000
42.0000
44.0000
46.0000
48.0000
50.0000
52.0000
54.0000
56.0000
58.0000
60.0000
62.0000
€4.0000
66.0000
68.0000
70.0000
72.0000
74.0000
76.0000
78.0000

-6.114
-6.098
-6.076
-6.060
=-6.041
-6.022
-6.006
=5.987
-5.974
-5.955
~-5.854
-5.753
-5.652
-5.541
-5.440
~5.342
=5.241
-5.143
~5.051
-4.960
-4.868
-4.770
-4,678
-4.587
~4.492
-4,413
-4.065
~3.752
=3.455
-3.161
=-2.908
-2.693
~2.491
-2.298
-2.127
=1.966
-1.820
-1.672
=-1.549
~1.419
-1.308
=1.207
-1.100
=1.014
-0.932
-0.853
-0.730
=0.622
-0.521
-0.445
=-0.373
-0.303
=-0.259
=-0.211
-0.170
-0.142
-0.113
~0.082
-0.047
-0.025

-0.522
-0.522
-0.522
=-0.516
=0.522
-0.516
-0.516
-0.522
-0.516
~0.516
-0.529
-0.522
-0.522
-0.529
-0.522
=-0.529
-0.535
-0.529
-0.516
-0.529
-0.529
=-0.510
-0.522
=0.516
=-0.522
-0.516
-0.491
=0.491
-0.472
-0.478
-0.466
—-0.453
-0.441
-0.434
-0.415
-0.415
-0.396
~0.396
-0.384
-0.378
-0.365
-0.340
-0.340
-0.315
-0.308
-0.308
-0.302
-D.302
=-0.283
-0.264
-0.264
-0.252
-0.239
-0.233
-0.226
-0.214
-0.195
-0.195

"=0.338
-0.332
=-0.332
-0.325
=-0.332
-0.325
~-0.332
-0.325
=0.325
-0.332
-0.332
-0,332
-0.332
=-0.332
=0.332
-0.338
-0.344
-0.344
=-0.332
-0.332
-0.338
=-0.325
-0.325
~-0.332
=-0.332
-0.332
-0.307
-0.313
=0.300
=-0.300
-0.294
-0.282
=-0.275
-0.269
-0.250
-0.257
-0.244
-0.244
-0.238
-0.231
=-0.213
-D0.200
=-0.200
-0.194
-0.181
-0.181
-0.169
-0.181
-0.162
=0.150
-0.150
-0.144
-0.137
-0.131
-0.131
=-0.125
-0.119
-0.112

=-0.173
-0.173
-0.160
-0.160
=0.157
-0.163
-0.157
=0.163
~-0.170
-0.163
-0.173
-0.163
=-0.154
~0.157
-0.170
=0.167
-0.167
-0.163
-0.163
-0.182
=-0.170
-0.160
-0.167
=-0.170
=-0.170
-0.176
-0.163
-0.167
-0.154
-0.170
-0.170
=0.157
~0.160
-0.154
-0.157
-0.154
~0.154
~0.163
~0.141
=-0.154
-0.144
-0.141
-0.148
=-0.132
-0.138
-0.141
-~0.135
-0.138
-0.129
~-0.122
-0.135
-0.116
-0.119
-0.135
~0.132
-0.119
-0.091
-0.113




80.0000
82,0000
84.0000
86.0000
88.0000
90.0000
92.0000
94.0000
96.0000
98.0000
100.000

END

=0.003
0.012
0.022
0.031
0.044
0.053
0.066
0.075
0.082
0.088
0.098

-0.182
=0.176
=0.170
-0.170
-0.170
=0.151
~0.144
~0.144
-0.132
-0.132
-0.126

- -0.106

-0.106
-0.100
=0.100
=0.100
-0.094
-0.094
~0.087
-0.087
-0.081
-0.081

~0.113
-0.097
-0.107
=0.116
-0.100
-0.104.
-0.104
-0.094



SE2000
Environmental Logger
06/05 08:57
Unit# 142 Test 4
Setups: INPUT 1 INPUT 2 INPUT 3 INPUT 4
Type Level (F) lLevel (F) Level (F) Level (F)
Mode Surface Surface Surface Surface
I.D. E-1 MwW-3 MW-5 Mw=-7
. Reference 0.000 0.000 0.000 0.000
5G 1.000 1.000 1.000 1.000
Linearity 0.000 0.000 0.000 0.000
Scale factor 10.062 20.055 19.953 10.032
Offset 0.016 -0.062 0.015 -0.020
Delay mSEC 50.000 50.000 50.000 50.000

Step 0 06/01 09:00:21

Elapsed Time INPUT 1 INPUT 2 INPUT 3 INPUT 4

0.0000 0.028 0.006 0.018 0.000

0.0083 0.031 0.006 0.018 0.000
0.0166 0.003 0.000 0.012 -0.003
0.0250 -0.088 -0.006 =-0.006 -0.012
0.0333 -0.110 ~0.006 0.012 -0.003
0.041e6 -0.094 0.000 -0.006 0.003
0.0500 =-0.148 -0.006 0.012 -0.003
0.0583 =0.192 0.000 0.006 0.000
0.0666 -0.211 -0.012 -0.006 -0.012
0.0750 =0.243 0.000 0.012 0.006
0.0833 -0.25% 0.000 -0.006 ~-0.0069
0.1000 -0.271 0.006 0.006 -0.003
0.1166 ~0.281 0.000 0.012 0.003
0.1333 -0.284 ~0.006 0.006 -0.003
0.1500 -0.306 -0.012 0.000 0.009
0.1666 -0.316 -0.012 -0.006 0.006
0.1833 -0.325 ~0.006 =0.006 0.000
0.2000 -0.322 0.000 -0.006 0.C06
0.2166 -0.328 0.006 0.006 0.012
0.2333 -0.328 0.000 0.012 0.600
0.2500 -0.328 =0.006 0.006 -0.006
0.2666 -0.344 -0.006 0.000 -0.003
0.2833 -0.347 -0.006 =0.,006 0.003
0.3000 -0.363 0.000 -0.006 0.003
0.3166 ~-0.366 0.006 0.012 0.003
0.3333 -D.366 0.000 0.012 -0.006
0.4166 -0.392 0.006 0.012 0.006
0.5000 -0.433 0.000 -0.006 ¢.006
0.5833 -0.458 =0.006 -0.006 0.003
0.6666 -0.483 -0.006 -0.006 -0.009
0.7500 -0.524 -0.006 0.000 -0.003
0.8333 -0.534 0.000 0.012 0.003
0.9166 ~0.572 0.006 0.012 0.000
1.0000 -0.610 0.006 0.006 0.000
1.0833 -0.629 0.000 -0.006 0.003
1.1666 -0.654 -0.012 -0.006 -0.003




1.2500
1.3333
1.4166
1.5000
1.5833
1.6666
1.7500
1.8333
1.9166
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
§.0000
8.5000
9.0000
9.5000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28,0000
30.0000
32.0000
34.0000
36.0000
38.0000
40.0000
42.0000
44.0000
46.0000
48.0000
50.0000
52.0000
54.0000
56,0000
$8.0000
60.0000
62.0000
64.0000
66.0000
68.0000
70.0000
72.0000
74.0000
76.0000
78.0000

-0.663
-0.698
-0.749
-~0.784
=-0.799
-0.831
-0.850
-0.866
~0.897
-0.986
~1.040
-1.096
=1.185
—-1.248
-1.334
~1.400
=-1.451
-1.520
~1.580
-1.647
=-1.694
-1.751
-1.820
-1.868
-1.922
-2.121
—-2.484
-2.655
-2.791
-2.927
=3.057
=-3.180
-3.309
~3.414
=-3.547
=3.645
-3.739
-3.815
-3.897
-3.983
-4.074
-4.128
-4.223
-4,286
-4.321
-4.394
~4.473
~-4.514
-4,.587
-4.637
-4.700
-4.738
-4.773
-4.824
-4.871
-4.919
~-4.956
-4.988

-0.012
-0.006

0.000

0.000
-0.006
-0.012
-0.012
-0.006

0.000

0.000

0.006

0.000
-0.012
~0.006
-0.012
~0.025
-0.006
-0.018
-0.012
-0.025
-0.018
-0.025
-0.025
-0.031
-0.037
-0.037
-0.037
-0.050
~0.075
-0.081
-0.100
-0.100
-0.107
-0.119
-0.126
-0.151
~0.151
-0.163
-0.170
-0.170
-0.189
-0.189
-0.201
-0.207
-0.201
-0.214
-0.214
-0.233
-0.239
-0.233
-0.258
-0.258
-0.264
-0.264
~0.270
-0.277
-0,289
-0.277
-0.296
-0.289

0.006

0.012

0.012
=-0.006
-0.006
-0.006

0.006

0.012

0.012

0.006

0.012

0.000

0.000
=-0.012

0.000
-0.018
-0.006
~0.012
-0.012
-0.006
~0.018
-0.012
~0.018
=0.006
-0.025
=0.025
~0.018
-0.031
-0.043
=0.050
-0.056
-0.062
=0.056
-0.068
-0.075
-0.094
-0.081
=0.100
=0.094
-0.094
-0.119
-0.112
~-0.119
=0.137
=-0.131
-0.131
-0.137
=-0.144
-0.156
-0.156
-0.162
-0.169
=0.162
-0.175
~0.162
=-0.175
-0.181
-0.188
-0.194
-0.188

=0.006
-0.012
-0.006
=-0.012
~0.006
-0.006
-0.012

0.000

0.000
=-0.003

0.006

0.000
=0.003

0.018

0.000

0.003
~0.009

0.000
-0.006
-0.015
-0.006
-0.012
-0.009
-0.006
-0.018
=0.009

0.000
=0.012

0.003
-0.006
~0.018
-0.012
-0.022
-0.009
~0.009
=-0.015
-0.028
-0.018
-0.025
-0.040
-=0.025
=-0.022
~-0.028
-0.028
-0.028
=-0.031
-0.031
=0.040
-0.056
=-0.053
-0.044
-0.050
=0.063
=0.050
-0.072
=0.053
-0.056
=0.040
-0.059
=0.050




80.0000
82.0000
84.0000
86.0000
88.0000
90.0000
92.0000
94.0000
96.0000
98.0000
100.000
110.000
120.000
130.000
140.000
150.000
1606.000
170.000
180.000
190.000
200.000
210.000
220.000
230.000
240.000
250.000
260.000
270.000
280.000
290.000
300.000
310.000
320.000

END

-5.029
-5.051
-5.086
-5.140
-5.165
~5.194
-5,235
-5.241
-5,282
-5,314
-5.326
-5.443
-5.554
-5.655
-5.725
-5.807
-5.848
-5.899
~5.965
-6.053
-6.126
-6.174
~6.240
-6.268
-6.303
-6.313
-6.316
-6.344
-6.354
-6.376
-6.366
-6.385
-6.426

-0.315
-0.308
=-0.315
-0.315
=-0.327
-0.327
-0.333
=0.340
-0.346
=-0.340
-0.346
-0.359
-0.378
-0.403
-0.409
-0.428
-0.447
=0.459
-0.472
-0.466
-0.478
-0.504
-0.504
-0.516
-0.504
~0.516
-0.529
-0.516
-0.522
-0.529
-0.535
-0.535
-0.522

T=-0.206

~0.194
-0.206
-0.194
-0.206
-0.206
-0.213
=-0,213
-0.225
=-0.213
-0.225
=-0.231
-0.244
=-0.250
-0.269
-0.263
=0.313
-0.294
-0.338
-0.294
-0.319
-0.351
-0.313
-0.357
-0.332
-0.363

~0.338

~0.344
-0.332
-0.338
-0.363
-0.363
~0.332

-0.078
-0.085
-0.081
-0.078
-0.081
-0.081
-0.081
-0.085
-0.088
=-0.075
-0.094
-0.088
-0.091
=-0.107
=0.107
~0.104
=-0.126
-0.119
-0.132
-0.116
=0.135
-0.148
~-0.141
=-0.141
-0.138
-0.138
~0.160
-0.154
-0.154
=-0.167
-0.170
-0.163
-0.170




