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GeoStrategies Inc.

2140 WEST WINTON AVENUE
HAYWARD, CALIFORNIA 94545 (510) 352-4800

November 24, 1982

ARCO Products Company
P.0O. Box 5811
San Mateo, California 94402

Attn: Mr. Michael Whelan

Re: CONTINUING SITE ASSESSMENT/QUARTERLY
MONITORING REPORT - Third Quarter 1992
ARCO Service Station No. 2169
889 West Grand Avenue
Oakland, California

Gentlemen:
INTRODUCTION

This Continuing Site Assessment/Quarterly Monitoring Report was
prepared by GeoStrategies Inc. (GSI) and presents field activities and
ground-water sampling results for the above referenced location (Plate
1). On June 8, 1992 four exploratory soil borings were drilled and
completed as recovery well AR-2 and vapor. extraction. wells AV-1
through AV-3. Well locations are shown on Plate 2. A vapor extraction
test was performed on June 11, 1992. Step/drawdown and constant-
rate aquifer tests were performed on July 15 and 16, 1992. These
tests were performed to evaluate air and groundwater flow
characteristics in the unsaturated and saturated zones beneath the site.
Quarterly monitoring and sampling of site wells were conducted by the
ARCO contractor on July 17, 1992. Field work was performed to
comply with current State of California Water Resources Control Board
{(SWRCB} and local agency guidelines. GSI Field Methods and
Procedures were presented in the GSI Work Plan dated October 29,
1991.
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SITE BACKGROUND

On May 14, 1991, GSI drilled five exploratory soil borings {A-A
through A-E), as documented in a GSl| Preliminary Tank Replacement
Report dated July 1, 1991. Four soil borings.were drilled adjacent to
the underground storage tank (UST) complex (A-B -through A-E)} and
one soil boring (A-A) was drilled in the proposed UST complex
location. Total Petroleum Hydrocarbons calculated as Gasoline (TPH-
Gasoline) and as Diesel (TPH - Diesel) and Benzene, Toluene,
Ethylbenzene, and Xyienes (BTEX) were detected in soil sampies from
each boring collected from 5.5 to 11.0 feet below grade. In addition, a
well adjacent to the existing USTs was properly abandoned.

In February and March 1992, the underground storage tanks at the site
were removed and replaced. The former tank complex was composed
of four steel tanks: one 12,000 gallon tank (unleaded), one 8,000
gallon tank (regular}, and two 6,000 gallon tanks (diesel and super
unleaded}. The present tank complex is composed of four double wall
fiberglass 10,000 galion tanks containing unleaded gasoline and diesel
products. The location of the former and present tank complexes are
shown on Plate 2. Soil sample analytical results from the former tank
complex confirmed resuits from previous soil boring samples that
petroleum hydrocarbons had impacted soil in the tank compiex. vicinity
to a depth of 12 feet below grade. Soil sample results from product
line trenching revealed a TPH-Diesel concentration of 450 ppm in the
vicinity of the diesel dispenser on the westernmost island. This area
was overexcavated and resampled at a depth of 7 feet below ground
surface. Results of the second sample identified TPH-Diesel at a
concentration of 54 ppm. TPH-Gasoline and benzene were reported at
levels of less than or equai to 120 ppm and 0.36 ppm, respectively,
from the remaining trench samples. An Underground Storage Tank
Removal and Soil Sampling Report documenting the tank removal and
soil sampling analytical results was issued by ROUX Associates (ROUX)
on July 14, 1992,
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Between March 16 and 25, 1992 five exploratory soil borings were
driled and completed as recovery well AR-1 and ground-water
monitoring wells A-1 through A-4. TPH-Gasoline was detected in the
soil sample from a depth of 10.0-feet in Boring A-1 at a concentration
of 2.2 parts per million (ppm}. Benzene was identified in samples from
depths of 4.5-feet and 10.0-feet in Boring A-1 at concentrations of
0.024 ppm and 0.13 ppm, respectively. Results of this investigation are
presented in the GSI Well Installation Report dated June 30, 1992,

Quarterly ground-water monitoring and sampling of site wells began in
April, 1992, Ground-water samples are currently analyzed for TPH-
Gasoline according to EPA Method 8015 (Modified) and BTEX
according 10 EPA Method 8020.

WELL INSTALLATION FIELD ACTIVITIES

Four on-site exploratory borings were drilled on June 8, 1992, using a
truck-mounted, hollow-stem auger drilling rig. Borings AV-1 through AV-
3 and AR-2 were drilled to total depths ranging from 14.5 to 30.5 feet
below grade. Soil samples were collected at five-foot intervals using a
modified California split-spoon sampler fitted with stainless steel sample
tube liners. A GS!| geologist observed the drilling, described the soil
samples using the Unified Soil Classification System (ASTM D 2488-84)
and Munsell Soil Color Chart, and prepared a lithologic log for each
boring. Exploratory boring logs are presented in Appendix A.

Soil Sampling

An Organic Vapor Monitor (OVM) photoionization detector was used to
perform head-space analysis on soils from each sampled interval, as a
reconnaissance - level test for the presence of Volatile Organic
Compounds (VOCs) in the soil. Head-space analysis resuits are
presented on each boring log in Appendix A.:

792705-4




GeoStrategies Inc.

ARCO Products Company
November 24, 1992
Page 4

Soil samples retained for chemical analyses were collected in clean
stainiess steel liners and sealed on both ends with aluminum foil and
plastic end caps. Samples were labeled, entered onto a Chain-of-
Custody form, and transported in a cooler with blue ice to Sequoia
Analytical (Sequoia), a State-certified environmental laboratory located in
Redwood City, California.

Recovery Well Installation

Boring AR-2 was drilled using 10-inch-diameter hollow-stem augers to a
depth of 30.5 feet below existing ground surface. This boring was
drilled through a 12-inch-diameter conductor casin§ installed to a depth
of 10-feet below grade in the new tank complext Native material was
used to backfill the boring from 28.5 to 30.5 feet below grade during
well construction. Recovery well AR-2 was constructed using 4-inch-
diameter Schedule 40 PVC well casmg and carbon steel 0.020-inch
contlnuous wrap weII screen. TRg. well scrogpe.gatendendrortsBebrtommm,
ARl T2 graed sand was placed in the
annular space across the entire scregped interval and extends 1.0-foot
above the top of the well screen. A one-foot thick bentonite seal was
placed above the sandpack and then hydtated with clean water. A neat
cement seal was placed from the top of the bentonite to*d«@Q«tpot
below ground surface. The well was compieted in an undergroufid™¥ault
box, set in the concrete slab of the new tank complex, and a
waterproof locking well cap and lock was placed on the well casing.

Vapor Extraction Well Installation

Borings AV-1 through AV-3 were instailed using 8-inch-diameter hollow-
stem augers to a depth of 14.5 feet below grade. Bentonite was
placed in the lower 0.5 feet of Borings AV-1 through AV-3 as a
bottom seal. The vapor extraction wells were constructed using 2-inch-
dlameter Schedule 40 PVC blank well casmg and 0.020-inch factg

‘ X green. Well screen extends o :

: p
(e nedtaterval and extends one-half-foot above the top of
the well screen. A one-half-foot thick bentonite seal was placed above
the sandpack and then hydrated with clean water. A neat cement seal
was placed from the top of the bentonite to approximately 1.0-foot
below ground surface. A waterproof underground vault box, set in
concrete, was installed over the top of each well and a waterproof
locking well cap and lock were placed on the well casings. Well
completion details are presented with the Exploratory Boring Logs in
Appendix A.
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Soil Chemical Analytical Results

Soil samples were analyzed for Total Petroleum Hydrocarbons calculated
as Gasoline (TPH-Gasoline) and as Diesel (TPH-Diesel) according to EPA
Method 8015 (Modified) and Benzene, Toluene, Ethylbenzene, and
Xylenes (BTEX) according to EPA Method 8020. Chemical analyses
were performed by Sequoia in Redwood City, California. ‘

Soil chemical analytical data are summarized in Table 1. Six soil
samples from Borings AV-1 through AV-3, collected at depths ranging
between 6.5 and 12 feet below grade, were selected for chemical
analysis. Soil samples from Boring AR-2 were not analyzed due to fill
material being encountered from ground surface to first encountered
water. TPH-Gasoline was detected in the soil sample from Boring AV-2
at a depth of 6.5, at a concentration of 1.8 parts per million {ppm).
Benzene was identified in soil samples collected at a depth of 6.5 feet
from Borings AV-1 through AV-3 at concentrations of 0.15 ppm, 0.31
ppm, and 0.037 ppm, respectively. TPH-Gasoline was detected in each
sample collected from depths of 11.5 to 12 feet from Borings AV-1
through AV-3 at concentrations of 12 ppm, 1,500 ppm, and 110 ppm,
respectively. Benzene was reported in these samples af concentrations
of 0.81 ppm, 21 ppm, _and 2.4 ppm, respectively. TPH-Diesel was
reported as not "detected (ND) in each soil sample analyzed. The
Sequoia chemical analytical report and Chain-of-Custody form are
presented in Appendix B.

HYDROGEOLOGIC CONDITIONS

Regional Setting

The site is located in Qakland, California at the base of the Berkeley
Hills approximately 1/2-mile east of the San Francisco Bay. The site is
situated on alluvial-fan deposits of the Temescal Formation comprised
of interfingering lenses of clayey gravel, sandy silty clay, and sand-
clay-silt mixtures ({(Radbruch, D.H., 1957). Local topography suggests
ground-water flows to the west toward San Francisco Bay.
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Local Setting

Based on exploratory boring data from previous investigations, the local
subsurface lithology appears to consist of clay, sand, silt, and minor
gravel to the total depth explored of 30.5 feet below ground surface.
Borings AV-1 through AV-3 sampled subsurface lithology to a depth of
14.5 feet below ground surface and Boring AR-2 encountered fill
material to a depth of 15 feet and native material to the ‘total depth
explored of 30.5 feet. Clay was observed in borings AV-1 through AV-
3 from ground surface to between 10.5 (AV-2) and 13.5 (AV-1) feet
below grade. The clay was underlain by sand, clayey and silty sand,
and silt to the total depths of the borings. Boring AR-2 encountered
interbedded sand, clayey sand, and sandy-silt from 15 feet to the total
depth expiored of 30.5 feet. Cross-sections have been prepared from
site boring logs and are presented on Plates 3 and 4. Groundwater
was first encountered in Borings AV-1 through AV-3 at a depth of 12-
feet below grade and in Boring AR-2 at a depth 15-feet below grade,
Water-levels stabilized after completion of Well AR-2 at a depth of 13-
feet below grade. This rise in the water-level in AR-2 indicates semi-
confined to confined aquifer conditions.

VAPOR EXTRACTION TEST FIELD ACTIVITIES

An eight hour vapor extraction test was performed on June 11, 1992,
utilizing vapor extraction well. AV-2 and an Internal Combustion (iC)
engine to create a vacuum ‘on the extraction well and combust
extracted vapors. Vapor extraction wells AV-1 and AV-3 were used to
monitor vacuum pressure changes during the test using a manometer.
Vacuum pressure and flow rate from the extraction well were measured
and recorded on an approximate hourly basis throughout the test. Air
stream concentrations from the extraction well before and after
combustion (i.e. influent and effluent vapor concentration readings)
were also monitored utilizing an infrared (IR) detector and recorded.
influent and effluent air stream samples were collected near the end of
the test, entered on a Chain-of-Custody form and transported to
Sequoia. Air samples were analyzed for TPH-Gasoline and BTEX
according to EPA Methods 8015 (Modified) and 8020, respectively.
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Vadose Zone Lithology

Based on exploratory borings drilled at the site, the unsaturated zone
appears to be composed primarily of clay to a depth of approximately.
8 feet and sand, silty and clayey sand, and silt to the static ground-
water surface of approximately 12 to 13.b feet below grade.

Results

Vacuum pressure, flow rate, and influent concentration data from the
extraction well were recorded during the test and are presented in
Table 2. Vacuum pressure in extraction well AV-2 ranged from 76.7 to
119.8-inches of water. Vacuum pressure results for the observation
wells are presented in Table 3. Pressure changes recorded at the end
of the test from the observation wells ranged from 0.14 to 1.4 inches
of water. Vacuum pressure recorded at the end of the test have been
used to construct a Vacuum Pressure Map (Plate 5). Based the
Vacuum Pressure Map the estimated radius of influence is 50-feet from.
the extraction well. Flow rate from the extraction well ranged from
10.8 to 23.8 cubic feet per minute (cfm) and appeared to stabilize at
approximately 22 cfm three hours into the test.

Influent vapor concentrations were recorded on an hourly basis during
the eight hour test (Table 2). These data exceeded the maximum range
of 14,000 parts per million (ppm} of the IR detector during each hour
of the test. Concentrations measured by the IR detector are calibrated
to Hexane and should not be considered a quantitative measure of
TPH-Gasoline or BTEX.

The results of laboratory chemical analysis of the influent and effluent
air samples are summarized in Table 4. TPH-Gascline and benzene were
identified in the effluent air sample at concentrations of 13 parts per
million vapor (ppmv} and 1.9 ppmv, respectively. TPH-Gasoline and
benzene were detected in the influent sample at concentrations of
24,000 ppmv and 1,300 ppmv, respectively. The air sample laboratory
analytical report and Chain-of-Custody Form are presented in Appendix
C.

792705-4




GeoStrategies Inc.

ARCO Products Company
November 24, 1992
Page 8

AQUIFER TEST FIELD ACTIVITIES

A 4-hour step-drawdown test and a 24-hour constant-rate test were
performed utilizing recovery well AR-1 on July 15 and 16, 1992. The
tests were performed to assess the feasibility of utilizing recovery well
AR-1 to achieve hydrodynamic control of groundwater for extraction of
petroleum hydrocarbons from the first encountered water-bearing zone.
Recovery well AR-1 was installed to extract groundwater from the
shallow aquifer zone beneath the site and to assess aquifer parameters
for potential recovery system design.

Water-level measurements were obtained from recovery wells AR-1 and
AR-2 and monitoring wells A-1 through A-4 prior to conducting the
test to establish baseline data (Plate 6). Pressure transducers connected
to a Hermit SE2000 data logger were installed in recovery well AR-1
and two selected observation wells (A-1 and A-4} to monitor water-
level changes during the tests. Water-level changes in Wells A-2, A-3
and AR-2 were measured with an electronic interface probe at various
time intervals throughout the duration of the tests.

AQUIFER TEST RESULTS

Data collected during the 4-hour step-drawdown and 24-hour constant-
rate test were evaluated and used to calculate specific aquifer
parameters; Transmissivity (T) and Storativity (S). Additional aquifer and
well characteristics evaluated include observed radius of influence and
well efficiency.

Step-Drawdown Test

Well AR-1 was pumped at various discharge rates to establish an
optimum long-term discharge rate for the 24-hour constant-rate test.
The step-drawdown test consisted of three steps: for durations of 60,
120, and 140 minutes, respectively. The discharge rates for step one
and two were 2.0 and 4.0 gallons per minutes {(gpm). Step three was
the recovery step. An evaluation of the step-drawdown test data from
a time versus drawdown plot (Appendix D) indicated that a pumping
rate of 3 gpm should be used for the constant-rate test.

792705-4




GeoStrategies Inc.

ARCO Products Company
November 24, 1992
Page 9

Constant-Rate_ Test

Recovery well AR-1 w
constant discharge r&g
the pumping well ;
the pumping well®
Water-level data were

“Maximum observed
wells are summarized in Table 5
d and recorded as_the pumping weli

red t reater t rOEOTdi .
fF(&:%V.G o greate Jeeickreeorded el

2, A-3, A-4 and AR-2. SIRISSIVILY.. ws}a-:‘\zamdetmaxiv.i:twr:
were calculated from the€% field data plots using the Jacob S ght-lir
Method. {Cooper & Jacob, 1946). Calculated transmissivity values from
the field plots using the Jacob Method ranged from 1970 gallons per
day per foot (gpd/ft) to 6600 gpd/ft. Storativity values ranged from
1.95 x 104 to 9.2 x 104 Storaw_ij_c ‘_”values apear to be consistent
with an aquifer that is apsiiESEAIMTEE"E onfined. Jacob Method
transmissivity and storatwnty data resuits are summanzed in Table 5.
Field Data Plots are presented in Appendix E.

To evaluate the potential effects of leakage into -
used Graphlcal Well Analysis Package (GWAP) software to* 8" test
data using the Theis Method {Hantush and Jacob, 1955). Data plots
generated utilizing GWAP are presented in Appendix F. Transmissivity
values calculated using the Theis Method for Wel 18051 A-2, A-3, A4
and AR-2 ranged from 1088 e Gpa . Storativity values
for these wells ranged from 1.87 X 104 10 1. 1 x 10-3. These results
appear consistent with Jacob Method values. Theis Method of
transmissivity and storativity results are summarized in Table 5.

Approximately 4,620 gallons of groundwater were pumped during the
aquifer tests. Groundwater was disposed of by Balch Petroleum.
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Well Influence

Data collected from the observation wells during the 24-hour constant-
rate aquifer test were used to construct a water-level map after 1340
minutes of pumping from recovery well AR-1 at 3.0 gpm (Plate 7).
Drawdown was observed in each observation well ranging between
0.29 and 0.83 feet. The observed radius of influence appeared to be
greater than 160 feet from the pumping well for the constant-rate test.
The cone of depression created by pumping recovery well AR-1 did not
equilibrate during the constant-rate test, indicating that pumping for a
longer time duration may produce greater influence.

Well Efficiency

The well efficiency was calculated using step and constant rate
drawdown data as described by Todd (1980). A graph of the Specific
Capacity (Sw/Q) vs. Well Discharge (Q) is included in Appendix G. Well
efficiency was calculated to be approximately 36% at a flow rate of 3
gpm. Calculations of the well efficiency are presented in Appendix G.

CURRENT QUARTER SAMPLING RESULTS

Depth to water-level measurements were obtained on May 20 and June
16, 1992 and prior to sampling on July 17, 1992 from each
monitoring and recovery well. Static ground-water levels were measured
from the surveyed top of the well box and recorded to the nearest
+0.01 foot. Water-level data were referenced to Mean Sea Level
{(MSL) datum and used to construct potentiometric maps presented on
Plates 8, 2, and 10 for each measurement date, respectively. Shallow
ground-water flows north to northwest at approximate hydraulic
gradients of 0.002, 0.004, and 0.003, respectively.

Each well was checked for the presence of floating product. Floating
product was not observed in any well for each measurement date.
Depth to groundwater and floating product measurements for May 20
and June 16, 1992 are presented in the attached EMCON Associates
(EMCON) ground-water monitoring reports (Appendix H). Depth to
groundwater and floating product measurements for July 17, 1922 are
summarized in the attached EMCON ground-water sampling report
(Appendix 1). Current and historical water-level data and floating
product measurements are summarized in Table G.

792705-4
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Ground-water samples were coliected on July 17, 1992. Samples were
analyzed for TPH-Gasoline according to EPA Method 8015 (Modified)
and BTEX according to EPA Method 8020. The ground-water samples
were analyzed by Sequoia. A table of current chemical analytical data
is included in the EMCON report in Appendix 1. Current chemical
analytical data have also been added to the Historical Groundwater/
Quality Database presented in Table 7. Chemical isoconcentration maps
for TPH-Gasoline and benzene are presented on Plates 11 and 12,
respectively.

SUMMARY
The results of this investigation are summarized below:

o Four exploratory soil borings were drilled on June 8, 1992 and
completed as vapor extraction wells AV-1 through AV-3 and
recovery well AR-2.

o Lithology of the borings consists primarily of clay underlain by
interbedded sand and silt to the maximum depth explored of
14.5 feet for Wells AV-1 through AV-3 and 30.5 feet for Well
AR-2.

o TPH-Gasoline was identified in soil samples from Borings AV-1,
AV-2 and AV-3 from the interval of 11.5 to 12-feet below grade
at concentrations ranging between 12 ppm and. 1500 ppm. TPH-
Gasoline was also identified in the 6.5-foot sample from Boring
AV-2 at a concentration of 1.8 ppm. Benzene was detected in
each soil sample analyzed at concentrations ranging between
0.037 ppm and 21 ppm.

o Ground water-levels were initially encountered at depths between
12.0 and 15.0 feet below grade. The water-level in Well AR-2
stabilized at a depth of 13 feet below grade.

o A vapor extraction test was performed on June 11, 1992
utilizing the newly installed vapor wells and an IC engine.

o Based on thems of influence of vacuum pressure, a
flow rate of 20 cfm, and an influent concentration 24,000 ppmv,
the test indicates that vapor extraction is a feasible remedial
option.
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o The observed radius of influence, based on the results of the
aquifer test, appears t0 be approximately 160 feet.

o Based on aquifer test results it appears that a pump and
treat system is a feasible option for remediating groundwater.

o Potentiometric data collected for the months of May, June,
and July indicate that groundwater flows north and northwest
at calculated hydraulic gradients ranging from 0.002 to
0.004.

o Floating product was not observed in any wells.

o TPH-Gasoline was identified in ground-water samples from
Wells A-1, AR-1, and AR-2 at concentrations ranging between
150 ppb and 44,000 ppb. Benzene was detected in Wells A-
1, AR-1, and AR-2 at concentrations ranging between 6.6
ppb and 4,300 ppb. TPH-Gasoline and benzene were reported
as ND for Wells A-2 through A-4.

CONCLUSIONS

The distribution of petroleum hydrocarbons in soil and ground-water for
this site have been reviewed. Based on these data, petroleum
hydrocarbons in soil appear to be limited to the capillary fringe above
groundwater and in the area adjacent to the former UST complex.
Concentration levels appear to decrease with distance from the former
UST complex. Hydrocarbon contamination has been identified in
groundwater in the area beneath the former and present UST
complexes and the west corner of the ARCO station property.

The observed radius of influence, stabilized flow rate and petroieum
hydrocarbon concentrations resulting from the vapor extraction test
indicate that vapor extraction is a feasible method of remediating
petroleum hydrocarbons contamination in soil beneath the site. Results
of the aquifer test indicate that a groundwater extraction remediation
system is feasible for treatment of the petroleum hydrocarbon plume
beneath the site. The observed radius of influence and flow rate appear
to be sufficient to affect hydrodynamic control of the known
hydrocarbon plume. ,
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2140 WEST WINTON AVENUE
HAYWARD, CALIFORNIA 94545 (510) 352-4800

November 24, 1992

ARCO Products Company
P.O. Box 5811
San Mateo, California 94402

Attn: Mr. Michael Whelan

Re: CONTINUING SITE ASSESSMENT/QUARTERLY
MONITORING REPORT - Third Quarter 1992
ARCO Service Station No. 2169
889 West Grand Avenue
Oakland, California

Gentlemen:
INTRODUCTION

This Continuing Site Assessment/Quarterly Monitoring Report was
prepared by GeoStrategies Inc. (GSI} and presents field activities and
ground-water sampling results for the above referenced location (Plate
1}, On June 8, 1992 four exploratory soil borings were drilled and
completed as recovery well AR-2 and vapor extraction wells AV-1
through AV-3. Well locations are shown on Plate 2. A vapor extraction
test was performed on June 11, 1992. Step/drawdown and constant-
rate aquifer tests were performed on July 15 and 16, 1992. These
tests were performed to evaluate air and groundwater flow
characteristics in the unsaturated and saturated zones beneath the site.
Quarterly monitoring and sampling of site wells were conducted by the
ARCO contractor on July 17, 1992. Field work was performed to
comply with current State of California Water Resources Control Board
(SWRCB} and local agency guidelines. GS| Field Methods and
Procedures were presented in the GSI Work Plan dated October 29,
1991.
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SITE BACKGROUND

On May 14, 1991, GSI drilled five expioratory soil borings (A-A
through A-E), as documented in a GSI Preliminary Tank Replacement
Report dated July 1, 1991. Four soil borings were drilled adjacent to
the underground storage tank (UST) complex (A-B through A-E} and
one soil boring (A-A} was drilled in the proposed UST complex
location. Total Petroleum Hydrocarbons calculated as Gasoline {TPH-
Gasoline) and as Diesel {TPH - Diesel} and Benzene, Toluene,
Ethylbenzene, and Xylenes (BTEX) were detected in soil samples from
each boring collected from 5.5 to 11.0 feet below grade. In addition, a
well adjacent to the existing USTs was properly abandoned.

In February and March 1992, the underground storage tanks at the site
were removed and replaced. The former tank complex was composed
of four steel tanks: one 12,000 gallon tank (unleaded), one 8,000
galion tank {regular}, and two 6,000 gallon tanks (diesel and super
unieaded). The present tank complex is composed of four double wall
fiberglass 10,000 gallon tanks containing unleaded gascline and diesel
products. The location of the former and present tank complexes are
shown on Plate 2. Soil sample analytical results from the former tank
complex confirmed results from previous soil boring samples that
petroleum hydrocarbons had impacted soil in the tank complex vicinity
to a depth of 12 feet below grade. Soil sample results from product
line trenching revealed a TPH-Diesel concentration of 450 ppm in the
vicinity of the diesel dispenser on the westernmost island. This area
was overexcavated and resampled at a depth of 7 feet below ground
surface. Results of the second sample identified TPH-Diesel at a
concentration of 54 ppm. TPH-Gascline and benzene were reported at
levels of less than or equal to 120 ppm and 0.36 ppm, respectively,
from the remaining trench samples. An Underground Storage Tank
Removal and Soil Sampling Report documenting the tank removal and
soil sampling analytical results was issued by ROUX Associates (ROUX)
on July 14, 1992.
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Between March 16 and 25, 1992 five exploratory soil borings were
driled and completed as recovery well AR-1 and ground-water
monitoring wells A-1 through A-4, TPH-Gasoline was detected in the
soil sample from a depth of 10.0-feet in Boring A-1 at a concentration
of 2.2 parts per million (ppm). Benzene was identified in sampies from
depths of 4.5-feet and 10.0C-feet in Boring A-1 at concentrations of
0.024 ppm and 0.13 ppm, respectively. Results of this investigation are
presented in the GS! Well Installation Report dated June 30, 1992,

Quarterly ground-water monitoring and sampling of site wells began in
April, 1992. Ground-water samples are currently analyzed for TPH-
Gasoline according to EPA Method 8015 (Modified) and BTEX
according to EPA Method 8020.

WELL INSTALLATION FIELD ACTIVITIES

Four on-site exploratory borings were drilled on June 8, 1992, using a
truck-mounted, hollow-stem auger drilling rig. Borings AV-1 through AV-
3 and AR-2 were drilled to total depths ranging from 14.5 to 30.5 feet
below grade. Soil samples were collected at five-foot intervals using a
modified California split-spoon sampler fitted with stainless steel sample
tube liners. A GSI geologist observed the drilling, described the soil
samples using the Unified Soil Classification System (ASTM D 2488-84)
and Munsell Soil Color Chart, and prepared a lithologic log for each
boring. Exploratory boring logs are presented in Appendix A.

Soil Sampling

An Organic Vapor Monitor {(OVM) photoionization detector was used to
perform head-space analysis on soils from each sampled interval, as a
reconnaissance - level test for the presence of Volatile Organic
Compounds (VOCs} in the soil. Head-space analysis results are
presented on each boring log in Appendix A.
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Soil samples retained for chemical analyses were collected in c¢lean
stainless steel liners and sealed on both ends with aluminum foil and
plastic end caps. Samples were labeled, entered onto a Chain-of-
Custody form, and transported in a cooler with blue ice to Sequola
Analytical (Sequoia), a State-certified environmental laboratory located in
Redwood City, California.

Recovery Well Installation

Boring AR-2 was drilled using 10-inch-diameter hollow-stem augers to a
depth of 30.5 feet below existing ground surface. This boring was
drilled through a 12-inch-diameter conductor casing installed to a depth
of 10-feet below grade in the new tank complex! Native material was
used to backfill the boring from 28.5 to 30.5 feet below grade during
well construction. Recovery well AR-2 was constructed using 4-inch-
diameter Schedule 40 PVC well casmg and carbon steel 0.020-inch
contmuous wrap well screen. TRg, well Screenwsxtendswfrom 85 10mmm,
8 5 _faaiwbetoWest @, Lonestar #2/12 graded sand ‘was placed Tn the
annular space acrass the entire scree;.hed interval and extends 1.0-foot
above the top of the well screen. A one-foot thick bentonite seal was
placed above the sandpack and then hydrated with clean water. A neat
cement seal was placed from the top of the bentonite to™4=@foot~
below ground surface. The well was completed in an underground Vault
box, set in the concrete slab of the new tank complex, and a
waterproof locking well cap and lock was placed on the well casing.

Vapor Extraction Well Installation

Borings AV-1 through AV-3 were installed using 8-inch-diameter hollow-
stem augers to a depth of 145 feet below grade. Bentonite was
placed in the lower 0.5 feet of Borings AV-1 through AV-3 as a
bottom seal. The vapor extraction wells were constructed using 2-inch-
diameter Schedule 40 PVC blank well casing ai

, screen. Well screen extends feggial

& Vas" placed across

: t'erval and extends one- haif foot above the top of

the well screen. A one-half-foot thick bentonite seal was placed above

the sandpack and then hydrated with clean water. A neat cement seal

was placed from the top of the bentonite to approximately 1.0-foot

below ground surface. A waterproof underground vault box, set in

concrete, was installed over the top of each well and a waterproof

locking well cap and lock were placed on the well casings. Well

completion details are presented with the Exploratory Boring Logs in
Appendix A.
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Soil Chemical Analytical Results

Soil samples were analyzed for Total Petroleum Hydrocarbons calculated
as Gasoline (TPH-Gasoline) and as Diesel (TPH-Diesel) according to EPA
Method 8015 (Modified) and Benzene, Toluene, Ethylbenzene, and
Xylenes (BTEX) according to EPA Method 8020. Chemical analyses
were performed by Sequoia in Redwood City, California.

Soil chemical analytical data are summarized in Table 1. Six soil
samples from Borings AV-1 through AV-3, collected at depths ranging
between 6.5 and 12 feet below grade, were selected for chemical
analysis. Soil samples from Boring AR-2 were not analyzed due to fill
material being encountered from ground surface to first encountered
water. TPH-Gasoline was detected in the soil sample from Boring AV-2
at a depth of 6.5, at a concentration of 1.8 parts per million (ppm).
Benzene was identified in soil samples collected at a depth of 6.5 feet
from Borings AV-1 through AV-3 at concentrations of 0.15 ppm, 0.31
ppm, and 0.037 ppm, respectively, TPH-Gasoline was detected in each
sample collected from depths of 11.6 to 12 feet from Borings AV-1
through AV-3 at concentrations of 12 ppm, 1.500 ppm, and T10 ppm,
respectively. Benzene was reported in these samples at concentrations
of 0.81 ppm, 21 ppm, _and 2.4 ppm, respectively. TPH-Diesel was
reported as not detected (ND} in each soil sample analyzed. The
Sequoia chemical analytical report and Chain-of-Custody form are
presented in Appendix B.

HYDROGEOLOGIC CONDITIONS

Reqional Setting

The site is located in Oakland, California at the base of the Berkeley
Hills approximately 1/2-mile east of the San Francisco Bay. The site is
situated on alluvial-fan deposits of the Temescal Formation comprised
of interfingering lenses of clayey gravel, sandy silty clay, and sand-
clay-silt mixtures (Radbruch, D.H., 1957). tLocal topography suggests
ground-water flows to the west toward San Francisco Bay.
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Local Setting

Based on exploratory boring data from previous investigations, the local
subsurface lithology appears to consist of clay, sand, silt, and minor
gravel to the total depth expiored of 30.5 feet below ground surface.
Borings AV-1 through AV-3 sampled subsurface lithology to a depth of
14.5 feet below ground surface and Boring AR-2 encountered fili
material to a depth of 15 feet and native material to the total depth
explored of 30.5 feet. Clay was observed in borings AV-1 through AV-
3 from ground surface to between 10.5 (AV-2} and 13.5 (AV-1) feet
below grade. The clay was underlain by sand, clayey and silty sand,
and silt to the total depths of the borings. Boring AR-2 encountered
interbedded sand, clayey sand, and sandy silt from 15 feet to the total
depth explored of 30.5 feet. Cross-sections have been prepared from
site boring logs and are presented on Plates 3 and 4. Groundwater
was first encountered in Borings AV-1 through AV-3 at a depth of 12-
feet below grade and in Boring AR-2 at a depth 15-feet below grade,
Water-levels stabilized after completion of Well AR-2 at a depth of 13
feet below grade. This rise in the water-level in AR-2 indicates semi-
confined to confined aquifer conditions.

VAPOR EXTRACTION TEST FIELD ACTIVITIES

An eight hour vapor extraction test was performed on June 11, 1992,
utilizing vapor extraction well AV-2 and an Internal Combustion (iC)
engine to create a vacuum on the extraction well and combust
extracted vapors. Vapor extraction wells AV-1 and AV-3 were used to
monitor vacuum pressure changes during the test using a manometer.
Vacuum pressure and flow rate from the extraction well were measured
and recorded on an approximate hourly basis throughout the test. Air
stream concentrations from the extraction well before and after
combustion (i.e. influent and effluent vapor concentration readings)
were also monitored utilizing an infrared (IR) detector and recorded.
Influent and effluent air stream samples were collected near the end of
the test, entered on a Chain-of-Custody form and transported to
Sequoia. Air samples were analyzed for TPH-Gasoline and BTEX
according to EPA Methods 8015 (Modified) and 8020, respectively.
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Vadose Zone Lithology

Based on exploratory borings drilled at the site, the unsaturated zone
appears to be composed primarily of clay to a depth of approximately
8 feet and sand, silty and clayey sand, and silt to the static ground-
water surface of approximately 12 to 13.5 feet below grade.

Results

Vacuum pressure, flow rate, and influent concentration data from the
extraction well were recorded during the test and are presented in
Table 2. Vacuum pressure in extraction well AV-2 ranged from 76.7 to
119.8-inches of water. Vacuum pressure results for the observation
wells are presented in Table 3. Pressure changes recorded at the end
of the test from the observation wells ranged from 0.4 to 1.4 inches
of water. Vacuum pressure recorded at the end of the test have been
used to construct a Vacuum Pressure Map (Plate 5). Based the
Vacuum Pressure Map the estimated radius of influence is 50-feet from
the extraction well. Flow rate from the extraction well ranged from
10.8 to 23.8 cubic feet per minute (cfm) and appeared to stabilize at
approximately 22 cfm three hours into the test.

Influent vapor concentrations were recorded on an hourly basis during
the eight hour test (Table 2}. These data exceeded the maximum range
of 14,000 parts per million {ppm) of the IR detector during each hour
of the test. Concentrations measured by the IR detector are calibrated
to Hexane and should not be considered a quantitative measure of
TPH-Gasoline or BTEX.

The resuits of laboratory chemical analysis of the influent and effluent
air samples are summarized in Table 4. TPH-Gasoline and benzene were
identified in the effluent air sample at concentrations of 13 parts per
million vapor (ppmv) and 1.9 ppmv, respectively. TPH-Gasoline and
benzene were detected in the influent sample at concentrations of
24,000 ppmv and 1,300 ppmv, respectively. The air sample laboratory
analytical report and Chain-of-Custody Form are presented in Appendix
C.
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AQUIFER TEST FIELD ACTIVITIES

A 4-hour step-drawdown test and a 24-hour constant-rate test were
performed utilizing recovery well AR-1 on July 15 and 16, 1992. The
tests were performed to assess the feasibility of utilizing recovery well
AR-1 to achieve hydrodynamic control of groundwater for extraction of
petroleum hydrocarbons from the first encountered water-bearing zone.
Recovery well AR-1 was installed to extract groundwater from the
shallow aquifer zone beneath the site and to assess aquifer parameters
for potential recovery system design.

Water-level measurements were obtained from recovery wells AR-1 and
AR-2 and monitoring wells A-1 through A-4 prior to conducting the
test to establish baseline data {Plate 6). Pressure transducers connected
to a Hermit SE2000 data logger were installed in recovery weil AR-1
and two selected observation wells (A-1 and A-4} to monitor water-
level changes during the tests. Water-level changes in Wells A-2, A-3
and AR-2 were measured with an electronic interface probe at various
time intervals throughout the duration of the tests.

AQUIFER TEST RESULTS

Data collected during the 4-hour step-drawdown and 24-hour constant-
rate test were evaluated and wused to calculate specific aquifer
parameters; Transmissivity (T) and Storativity (S). Additional aquifer and
well characteristics evaluated inciude observed radius of influence and
well efficiency.

Step-Drawdown Test

Weil AR-1 was pumped at various discharge rates to establish an
optimum long-term discharge rate for the 24-hour constant-rate test.
The step-drawdown test consisted of three steps: for durations of 60,
120, and 140 minutes, respectively. The discharge rates for step one
and two were 2.0 and 4.0 gallons per minutes (gpm). Step three was
the recovery step. An evaluation of the step-drawdown test data from
a time versus drawdown plot (Appendix D) indicated that a pumping
rate of 3 gpm should be used for the constant-rate test.
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Constant-Rate Test

the pumpung well ; W3S £ aximum observed 4
the pumping well % phseTvation wells are summarized
Water-level data were, ted ‘and
recovered to greater t :
AR-1.

in Table 5.
recorded as the pumping well

ﬁ*ﬁ%@@f c:lfed dr& /e

2, A-3, A-4 and AR-2. T SI}M\SSNIIV»\\(T}»tand Stmat}vmy AS):.. valugs
were calculated from the$e field data plots using the Jacob Straight-line
Method. (Cooper & Jacob, 1946). Calculated transmissivity values from
the field plots using the Jacob Method ranged from 1970 gallons per
day per foot (gpd/ft) to 6600 gpd/ft. Storativity values ranged from
1.95 x 10°4 t0 9.2 x 104, Storativity values appear to be consistent
with an aquifer that is geriEBEBRtRET " fo""88Ntined. Jacob Method
transmissivity and storativity data results are summanzed in Table 5.
Field Data Plots are presented in Appendix E.

To evaluate the potential effects of leakage into @
used Graphical Well Analysis Package (GWAP) software to~analyzé test
data using the Theis Method (Hantush and Jacob, 1955). Data plots
generated utilizing GWAP are presented in Appendix F. Transmissivity
values calculated using the Theis Method fprq)%%y sde A2, A-3, A-4
and AR-2 ranged from 1BERSEEEECOBEIL d%vtv"‘ Storativity values
for these wells ranged from "

7% 10-4 to 1.1 x 10-3. These results
appear consistent with Jacob Method values. Theis Method of
transmissivity and storativity results are summarized in Table 5.

Approximately 4,620 gallons of groundwater were pumped during the
aquifer tests. Groundwater was disposed of by Balch Petroleum.
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Weli Influenc

Data collected from the observation wells during the 24-hour constant-
rate aquifer test were used to construct a water-level map after 1340
minutes of pumping from recovery well AR-1 at 3.0 gpm (Plate 7).
Drawdown was observed in each observation well ranging between
0.29 and 0.83 feet. The observed radius of influence appeared to be
greater than 160 feet from the pumping well for the constant-rate test.
The cone of depression created by pumping recovery well AR-1 did not
equilibrate during the constant-rate test, indicating that pumping for a
longer time duration may produce greater influence.

Well Efficiency

The well efficiency was calculated using step and constant rate
drawdown data as described by Todd (1980). A graph of the Specific
Capacity {Sw/Q) vs. Weli Discharge (Q) is included in Appendix G. Well
efficiency was calculated to be approximately 36% at a flow rate of 3
gpm. Calculations of the well efficiency are presented in Appendix G.

CURRENT QUARTER SAMPLING RESULTS

Depth to water-level measurements were obtained on May 20 and June
16, 1992 and prior to sampling on July 17, 1992 from each
monitoring and recovery well. Static ground-water levels were measured
from the surveyed top of the weil box and recorded to the nearest
+0.01 foot. Water-level data were referenced to Mean Sea Level
(MSL)} datum and used to construct potentiometric maps presented on
Plates 8, 9, and 10 for each measurement date, respectively. Shallow
ground-water flows north to northwest at approximate hydraulic
gradients of 0.002, 0.004, and 0.003, respectively.

Each well was checked for the presence of floating product. Floating
product was not observed in any well for each measurement date.
Depth to groundwater and floating product measurements for May 20
and June 16, 1992 are presented in the attached EMCON Associates
(EMCON)} ground-water monitoring reports (Appendix H). Depth to
groundwater and floating product measurements for July 17, 1922 are
summarized in the attached EMCON ground-water sampling report
(Appendix 1}). Current and historical water-level data and floating
product measurements are summarized in Table 6.
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Ground-water samples were collected on July 17, 1992, Samples were
analyzed for TPH-Gasoline according to EPA Method 8015 {Modified)
and BTEX according to EPA Method 8020. The ground-water samples
were analyzed by Sequoia. A table of current chemical analytical data
is included in the EMCON report in Appendix |. Current chemical
analytical data have also been added to the Historical Groundwater,/
Quality Database presented in Table 7. Chemical isoconcentration maps
for TPH-Gasoline and benzene are presented on Plates 11 and 12,
respectively.

SUMMARY
The results of this investigation are summarized below:

o Four exploratory soil borings were drilled on June 8, 1992 and
completed as vapor extraction wells AV-1 through AV-3 and
recovery well AR-2.

o Lithology of the borings consists primarily of clay underlain by
interbedded sand and siit to the maximum depth explored of
14.5 feet for Wells AV-1 through AV-3 and 30.5 feet for Well
AR-2.

o TPH-Gasoline was identified in soil samples from Borings AV-1,
AV-2 and AV-3 from the interval of 11.5 to 12-feet below grade
at concentrations ranging between 12 ppm and 1500 ppm, TPH-
Gasoline was also identified in the 6.5-foot sample from Boring
AV-2 at a concentration of 1.8 ppm. Benzene was detected in
each soil sample analyzed at concentrations ranging between
0.037 ppm and 21 ppm.

o Ground water-levels were initially encountered at depths between
12.0 and 15.0 feet below grade. The water-level in Well AR-2
stabilized at a depth of 13 feet below grade.

o A vapor extraction test was performed on June 11, 1992
utilizing the newly installed vapor wells and an IC engine.

o Based on the/s\o/\fe/mﬁm of influence of vacuum pressure, a
flow rate of 20 cfm, and an influent concentration 24,000 ppmv,
the test indicates that vapor extraction is a feasible remedial
option.
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o The observed radius of influence, based on the results of the
aquifer test, appears to be approximately 160 feet.

o Based on aquifer test resuits it appears that a pump and
treat system is a feasible option for remediating groundwater,

o Potentiometric data collected for the months of May, June,
and July indicate that groundwater flows north and northwest
at calculated hydraulic gradients ranging from 0.002 to
0.004.

o Floating product was not observed in any waells.

o TPH-Gasoline was identified in ground-water samples from
Welis A-1, AR-1, and AR-2 at concentrations ranging between
150 ppb and 44,000 ppb. Benzene was detected in Wells A-
1, AR-1, and AR-2Z at concentrations ranging between 6.6
ppb and 4,300 ppb. TPH-Gasoline and benzene wvere reported
as ND for Wells A-2 through A-4,

CONCLUSIONS

The distribution of petroleum hydrocarbons in soil and ground-water for
this site have been reviewed. Based on these data, petroleum
hydrocarbons in soil appear to be limited to the capillary fringe above
groundwater and in the area adjacent to the former UST complex.
Concentration levels appear to decrease with distance from the former
UST complex. Hydrocarbon contamination has been identified in
groundwater in the area beneath the former and present UST
complexes and the west corner of the ARCO station property.

The observed radius of influence, stabilized flow rate and petroleum
hydrocarbon concentrations resuiting from the wvapor extraction test
indicate that vapor extraction is a feasible method of remediating
petroleum hydrocarbons contamination in soil beneath the site. Results
of the aquifer test indicate that a groundwater extraction remediation
system is feasible for treatment of the petroleum hydrocarbon plume
beneath the site. The observed radius of influence and flow rate appear
to be sufficient te affect hydrodynamic control of the known
hydrocarbon plume.
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If you have any questions, please call.

GeoStrategies Inc. by,

e

Robert C. Mallory
Geologist

Senior Geologist

R.G. 5046

RCM/JFV/rmt

Table 1. Soil Analyses Data

Table 2. Vacuum Pressure Results for Well AV-2

Table 3. Vacuum Pressure Data for the Observation Wells
Table 4 Air Analyses Data

Table 5. Constant Rate Aquifer Test Results

Table 6. Historical Water-leve! Data

Table 7. Historical Ground-water Quality Database
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Plate 11,
Plate 12.
Appendix
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Appendix
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Appendix
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Appendix |:

QC Review:
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TABLE 1

SAMPLE SAMPLE ANALYZED TPH-G BENZENE  TOLUENE  ETHYLBENZENE XYLENES TPH-D
1.D. DATE DATE (PPH) (PPM} (PPM) (PPM) {PPM) (PPM)
N
AV-1-12 08-Jun-92 11-Jun-92 12 0.81 1.3 0.27 1.5 <1.0
AV-2.6.5 08- Jun-92 11-Jun-92 1.8 0.31 0.15 0.035 0.21 <1.0
AV-2-11.5 08-Jun-92 11-Jun-92 1500 21 84 ‘ 27 170 <1.0
AV-3-6.5 08-Jun-92 11-Jun-92 <1.0 0.037 0.005¢ 0.018 0.028 <1.0
AV-3-11.5 08-Jun-92 11~ dun-92 110 2.4 4.6 1.9 10 <1.0

TPH-G = Total Petroleum Hydrocarbons calculated as Gasoline
TPH-D = Totat Petroleum Hydrocarbons calculated as Diesel
PPH = Parts Per Million

Notes: 1. All data shown as <x are reported as ND (none detected).
2. The last number of the sample 1.D. corresponds to the depth
the sample was collected.
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TABLE 2

INFLUENT VACUWUN PRESSURE AT

TIME CONCENTRATION HELL HEAD FLOWRATE
(minutes since start-up) (PPM) (inches of water) (cubic feet/min.)
T ; _____ >14,000 119.8 10.; T
60 »14,000 80.1 17.1
120 >14,000 7%.3 19.4
180 >14,000 79.8 22.8
240 >14,000 80.6 23.2
300 >14,000 76.7 21.6
315 >14,000 85.8 17.5
360 >14,000 85.1 21.1
420 >14,000 84.7 21.4
480 >14,000 B87.6 22.4

PPM = Parts Per Million
Note: 1. Influent concentrations were measured using an infrared detector.
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TABLE 3

TINE VACUUR PRESSURE

WELL NO. (minutes since start-up} (inches of water)
AV-1 18 .20
38 0.23
66 0.10
124 0.15
184 0.10
244 0.13
324 Q.05
362 0.16
423 0.16
482 0.14
AV-3 20 0.91
40 1.00
68 1.10
126 1.30
186 1.30
247 1.40
326 1.22
364 1.30
423 1.40
484 1.40
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TABLE 4

SAMPLE SAMPLE ANALYZED TPH-G BENZENE TOLUENE  ETHYLBENZENE  XYLENES
1.D. DATE DATE (PPMV) (PPHV)  (PPM\) (PPMV} (PPHV)
INFLUENT t1-Jun-92 12-Jun-92 24,000 1,300 1,200 85 350
EFFLUENT 11-Jun-92 12-dun-92 13 1.9 0.29 0.10 0.51

TPH-G - Total Petroleum Hydrocarbons calculated as Gasoline
PPMV = Parts Per Million Vapor

Notes: 1. All data shown as <x are reported as ND (none detected).
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TABLE 5
CONSTANT-RATE AQUIFER TEST RESULTS
WELL PUMP PUMPING MAXTMUM THEIS JACOR
NO. RATE DURATION DRAWDOWN T s T S
{GPM) (MINS.) (FT) (GPD/FT) (GPD/FT)
A-1 === me-- 0.83 1763 5.36-04 1970 4 .TE-04
A-2 ---- === 0.35 3683 1.1E-03 5110 5.1E-04
A-3 .- ---- 0.29 4637 1.08g-03 5142 9.2E-04
A-4 ---- ---- 0.64 2925 1.87E-04 3330 1.95E-04
AR-1 3 1340 8.29 N/A N/A N/A N/A
AR-2 ---- m--- 0.41 5574 2.62E-04 6600  2.04E-04
T = Transmissivity
§ = Specific Yield

GPD/FY = Gallons per Day per Foot

N/A = Not Applicable
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TABLE 6

MONITORING WELL DEPTH TO WELL STATIC WATER FLOATING PRODUCT
DATE NUMBER WATER (FT) ELEVATION (FT) ELEVATION (FT) THICKNESS (FT)
03-Apr-92 A-1 10.35 14.75 4.40 0.00
20-May-92 A-1 11.66 14.75 3.09 .00
16~ Jun-92 A-1 11.95 14.75 2.80 0.00
17-Jul-92 A-1 12.23 14.75 2.52 0.00
03-Apr-92 A-2 10.97 15.16 4.19 0.00
20-May-92 A-2 12.17 15.16 2.99 0.00
16-Jun-92 A2 12.43 15.16 2.73 0.00
17-Jul-92 A-2 12.64 15.16 2.52 0.00
03-Apr-92 A-3 11.70 16.38 4.68 .00
20-May-92 A-3 13.00 16.38 3.38 0.00
16-Jun-92 A-3 13.46 16.38 2.92 0.00
17-Jul-92 A3 13.45 16.38 2.93 0.00
03-Apr-92 A4 10.84 15.89 5.05 0.80
20-May-92 A4 12.13 15.89 3.76 0.00
16-Jun-92 A4 12.33 15.89 3.56 0.00
17-Jul-92 A4 12.60 15.89" 3.29 0.00
03-Apr-92 AR 11.07 15.71 4.64 0.00
20-May-92 AR-1 12.37 15.71 3.34 0.00
16- Jun-92 AR-1 12.47 15.71 3.2 0.00
17-dul-92 AR-1 13.00 15.71 2.71 0.00
17+ Jul ~92 AR-2 13.14 15.79 2.65 0.00

Notes: 1. Static water elevations referenced to Mean Sea Level (MSL}.
2. Well elevations and depths-to-water referenced to top of well box.
3. Well AR-2 has not been referenced to MSL.

792705-4



TABLE 7

WELL SAMPLE ANALYZED TPH-G BENZENE  TOLUENE ETHYLBENZENE  XYLENES  TPH-DIESEL
NO. DATE DATE (PPB) (PPB) (PPB) (PPB) (PPB) (PPB)
A-1 03-Apr-92  10-Apr-92 34000 6200 3900 410 3100 6100
A1 17-J4ul-92  21-Jul-92 5600 3000 500 <100 <100 N/A
A-2 03-Apr-92  10-Apr-92 <30 <0.30 <0.30 <0.30 <0.30 <50
A-2 17-4ul-92  21-Jul-92 <50 <0.50 <0.50 <0.50 <0.50 N/A
A3 03-Apr-92  10-Apr-92 200 0.79 0.65 4.4 <0.30 130
A-3 17-dut-92  21-Jul-92 <50 <0.50 <0.50 1.3 2.3 N/A
Ad 03-Apr-92  10-Apr-92 35 <0.30 <0.30 <0.30 <0.30 85
A4 17-dul-92  21-Jul-92 <50 <0.50 <0.50 <0.50 <0.50 N/A

AR-1 03-Apr-92  10-Apr-92 17000 310 1400 320 3000 12000
AR- 1 17-dul-92  21-Jul-92 44000 9100 1800 1800 10000 N/A
AR-2 17-Jul-92  21-Jul-92 150 6.6 24 6.6 39 N/A

CURRENT REGIONAL WATER QUALEITY CONTROL BOARD MAXIMIM CONTAMINANT LEVELS
Benzene 1. ppb  Xylemes 1750. ppb Ethytbenzene 6B0. ppb

CURRENT BHS ACTION LEVELS
Toluene 10G.0 ppb

TPH-G = Total Petroleum Hydrocarbons calculated as Gasoline
PPB = Parts Per Billion
N/A = Not Analyzed

Notes: 1. DHS Action levels and MCL's are subject to change pending
State of Celifornia review.
2. All data shown as <X are reported as ND (none detected).

792705-4
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APPENDIX A
EXPLORATORY BORING LOGS.
AND ’
WELL CONSTRUCTION DETAILS



MAJOR DIVISIONS TYPICAL NAMES
gt
aw I ’ ,j WELL GRADED GRAVELS WITH OR
5 SLEAN GRAVELS - o | WITHOUT SAND, LITTLE OR NO FINES
o WITH LITTLE -
@ GRAVELS ORNO FINES GP 4. e s POORLY GRADED GRAVELS WITH OR
§ ‘s ’ » 7| WITHOUT SAND, LITTLE OR NO FINES
g 19 LAPGER THAN GM SILTY GRAVELS,
@ g NO. 4 SIEVE BIZE SILTY GRAVELS WITH SAND
a GRAVELS WITH
i & OVER 15% FINES r
E 0 GC | /444 CLAYEY GRAVELS,
;- / CLAYEY GRAVELS WITH SAND
g8 rr.
Hha W 27 +." | WELL GRADED SANDS WITH OR
& g CLEAN SANDS -+ %'+ | WITHOUT GRAVEL, LITTLE OR NO FINES
8 WITH LITTLE At
SANDS OR NOFINES Sp -+ .'>.7| POORLY GRADED SANDS WITH OR
" WITHOUT GRAVEL, LITTLE OR NO FINES
iy MORE THAN HALF S
COARSE FRACTION TTTF
Q 1S BMALLER THAN 111 SILTY SANDS WITH OR
= SM
NO, 4 BIEVE SZE el b WITHOUT GRAVEL
SANDS WITH IENR
OVER 15% FINES TP A
SC [/~ A CLAYEY SANDS WITH OR
'/ 2] WITHOUT GRAVEL
N A4
w L INORGANIC SILTS AND VERY FINE SANDS, ROCK
G M FLOUR, SILTS WITH SANDS AND GRAVELS
L 77]
/
g SILTS AND CLAYS oL / INORGANIC GLAYS OF LOW TO MEDIUM PLASTICITY
Q g LIGUID LIMIT 50% OR LESS A CLAYS WITH SANDS AND GRAVELS, LEAN CLAYS
5 J HLEN)
7] g oL [[1{H}]} ORGANICSILTS OR CLaYs
8 o thh OF LOW PLASTICITY
rd 12 ;
§ 5 MH INORGANIC SILTS, MICACEOUS OR DIATOMAGIOUS,
a2 FINE SANDY OR SILTY SOILS, ELASTIC SILTS
w
g3
e SILTS AND CLAYS c / INORGANIC CLAYS OF HIGH PLASTICITY,
H FAT CLAYS
LIQUID LIMIT GREATER THAN 50% $
u %%
z OH [//7/7] oRcANIGSILTS OR GLaYs
s /7 ,// OF MEDIUM TO HIGH PLASTICITY
2 Fa
Do PEAT AND OTHER
HIGHLY ORGANIC SOILS PT EEEEE] [ty Ghere soiLs
A - No Scil Sampile Recovered
|| - "Undisturbed*® Sample
LL - Liquid Limit (%) B " . Bukor Classification Sampie
Pi - Plastic Indax (%) AV - First Encountered Ground Water Lovel
PID - Volatile Vapors in ppm h 4 - Piexzometric Ground Water Level
MA - Particle Siza Analysis -
25YR6/2 - Sail Calor accarding to . Penetration - Sampie drive hammer weight - 140 pounds
Munsell Soil Color Charts {1975 Edition) falling 30 inches. Blov_vs required io drive
5GYSs/2 . GSA Rock Color Chart sampler 1 foot are indicated on the logs

GeoStrategies Inc. Unified Soii Classification - ASTM D 2488-85
and Key to Test Data




[Field location of  bonng: Project No.. 792705 | Date: Boring No:
Client: ARCO Products Company SS #2169
(See Plate 2) Location: 889 W. Grand Avenue AR-2
City: Qakland Sheet 1
Logged by: RCM | Driler: W, Hazmat of 2

Driling method: Hollow Stem Auger

Casing installation data;

Hole diameter: 10 -inches Top of Box Elevation:
. 3 .- g o-g Water Level 1951.0'
0¥ 52 o & 23 (3 =3 5% Time 114
% PP RS | BT (R3] 22| &3 [Towe | wmes
o & Description
: @;? Conductor casing to 10.5 feet,
1 e
: Qg FILL - pea gravel to 15 feet.
.
3 “‘Qﬁf&a
.
4 i
6 o
7 .
.
8 S gj
i
9
10
11
12
13
14
15 7 SANDY SILT (ML) - yellowish brown (10 YR 5/4); very
S&H - stiff, moist; 70% silt; 30% fine to coarse sand; trace
AR-2 |16 gravel; greenish gray (5 GY 5/1) discoloration in
0 3 16.5 rootholes.
17
18 — L P
19 et
20 ] RS

Remarks: * Converted to equivalent standard penetration blows/ft.

Log of Boring BORING NO.
GeoStrategies Inc. :
_ AR-2
JOB Nl;;!éEf—\ REVEWED BY AG/ACEG DATE REVISED DATE REVISED DATE
792705 6/92

S
[




Field location of boring: Project No.. 702705 [Date:  6/8/92 Boring Nou
Client; ARCO Products Co, SS #2169 AR2
(See Plate 2) Location: 889 W, Grand Avenue i
City: Qakland, California Sheet 2
Logged by: RCM | Driller: W, Hazmat of 2
Casing installation data:
Driling method:  Hollow Stem Auger
Hole diameter: {0 - inches Top of Box Elevation: Datum:
o . “g Water Lavel
= a4 B 52 EX € 2 - 2 T
[= E_ 5 -] 3_ [ 9] 5 a T3 [+ g, ime
B2 PR BE|R|d| | fE [
& F Description
S&H | AR-2 .. .| ___SAND with GRAVEL (SW) - brown (10 YR 4/3); dense;
21.0 |21 . +1- 4 saturated; 60% fine to coarse sand; 40% angular to
0 40 e sub-rounded, fine to medium gravei.
22 AT
23
24
25
S&H A A 2] CLAYEY SAND (SC) - dark greenish gray (5 GY 4/1);
AR-2 |26 . dense; saturated, 80% fine to medium sand; 20% clay.
0 35 26.5 e SAND (EP) - dark greenish gray (5 GY 4/1); dense;
27 "+l saturated; 100% fine sand.
28
29
S&H | AR-2 SILT with SAND (ML) - dark greenish gray (5 GY 4/1);
30.0 |30 hard; damp; 80% silt; 20% fine to coarse sand.
0 32
31
32 Bottom of boring at 30.5 feet.
6/8/92.
33
34
35
35
a7
38
el
40
Remarks:
s Log of Boring B0AING NO
GeoStrategies Inc.
AR-2
Jos Nl.J.-h.‘!BEH REVIEWED BY PG/CEG DATE REVISED DATE REVISED DATE

792705 6/92




—»| E | ' ‘
M
A Total Depth of Boring 305 ft
H
: + B Diameter of Boring _ 10 in.
'// oo ﬁ Drilling Method Hollow Stem Auger
/ / C Top of Box Elevation ft.
/ / Referenced to Mean Sea Level
/ / Referenced to Project Datum
/ / f D Casing Length 285 ft.
/ % Material Sch. 40 PVC & Carbon Steel
F .
/ // E Casing Diameter 4 in.
% / F  Depth to Top Perforations 85 ft
/K //’ G Perforated Length 200 .
Perforated Interval from 85 to 285
J Perforation Type Continuous Wrap
Perforation Size 0.020 in.
D . H Surface Seal from 0 to 1.0 f.
Seal Material Concrete
A = I Backfill from 1.0 to 65 ft.
= Backfill Material Neat Cement
% J  Seal from 65 to _75 *
= K Seal Material Bentonite
G 5 K Gravel Pack from 75 to 285 ft
= Pack Material _Lonestar #2/12 Graded Sand
% L Bottom Seal 2 f
= Seal-Materiai Native Material
“E M Waterproof vauit box with waterproof locking
= cap and lock.
Y =
L
Y
k— a->,
Note: Depths measured from initial ground surface.
Well Construction Detail WELL NO.
GeoStrategies Inc. AR 2
JOoB NﬁMBEH REVIEWED BY RG/CEG DATE REVISED DATE REVISED DATE
792705-4 AT 6/92

24




Field iocation of boring: Project No.: 792705 iDate: 6/8/92 Boring Nc:
Client: ARCO Products Co. 58 #2169 AV
(See Plate 2) Location: 889 W. Grand Avenue )
City: Qakiand, Caiifornia Shest  {
Logged by: RCM | Driler: W, Hazmat of 1
Casing installation data:
Driling method:  Hollow Stemn Auger :
Hole diameter: 8-inches Top of Box Elevation: Datum:
5 _ R g‘ Water Level 12.0°
QF %"3? 53 g2 | 218 3 gs Time 14:35
TS 1&T | SR a2 |Fia| f2 ] g3 Date 6/8/52
& & Description
PAVEMENT SECTION - 1.0 feet.
i
' CLAY (CL) - black (10 YR 2/1); medium stiff; damp; 90 %
2 clay; 10% fine sand.
3 /
P
5 COLOR CHANGE to dark grayish brown (2.5 Y 4/2);
S&H very stiff; iron oxide staining in rootholes at 5.0 feet,
AV1 | 8
444 22 6.5
7 //
8 /
9 /
10
S&H
AV-1 |11 Minor greenish gray (5 GY 5/1) discoloration; moist at
2146 | 21 11.5 11.5 feet,
S&H 12 hvi / Saturated at 12,0 feet. ]
1062 | 22 13 /
S&H | AV-1 pd
140 114 /'] CLAYEY SAND (SC) _- light yellowish brown (2.5 ¥ §/4);
1875 | 29 7 /°/ __dense, saturated, 75% fine to medium sand, 25% clay;
15 greenish gray (5 GY 5/1) discoloration in rootholes,
18
Bottom of boring at 14.5 feet.
17 | 6/8/92.
18
19
20
Remarks: * Converted to equivalent standard penetration blows/ft.
Log of Boring BORING NO,
GeoStrategies Inc. .
AV-1
Jog NLIJMBEH REVIEWED BY RGAEG OATE FAEVISED DATE REVISED DATE
792705 6/92




WELL CONSTRUCTION DETAIL

J A Total Depth of Boring 145 ft.
‘ H
? + B Diameter of Boring 8 in
// 7 i Drilling Method Hollow Stem Auger
/ € Top of Box Elevation ft.
/ / Referenced to Mean Sea Level
/ / Referenced to Project Datum
/ / D Casing Length 14 ft,
/ Material Scheduie 40 PVC
F / 24
/ / E Casing Diameter 2 in
/ % F  Depth to Top Perforations 5  ft
//, L G Perforated Length 8 it
. ' Perforated linterval from 5 o 14 ft.
J Perforation Type Factory Slotted
Perforation Size 0.020 in,
D H Surface Seal from 0 to 1.0 ft
Seal Material Concrete
A I Backfill from 1.0 to 40 t.
Backfiil Materiai Neat Cement
J Sealfrom 40 to 45 ft
Seal Material Bentonite
G K Gravel Pack from 45 to 140 ft.
Pack Material  Lonestar #2/12 Graded Sand
L Bottom Seal 05 *#
Seal Material Bentonite

M Waterproof vauit box with waterproof locking
cap and lock,

‘<— B——»’
Note: Depths measured from initial ground surface.

A G . Welf Construction Detail WELL NO.
GeoStrategies inc.
AV-1
JOB NUME;EFI REVIEWED BY RGACEG DATE AEWVISED DATE RBSED DATE

792705-4 LV 6/92




Field location of boring:

(See Plate 2)

Project No.: 792705 { Date:  6/8/02 Boring No.
Client: ARCO Products Co. SS #2169 AV-2
Location: 880 W. Grand Avenue )
City: QOakland, California Sheot 1
Logged by: ACM | Driller: "W, Hazmat of 1

[Driling_method: _ Hollow Stem Auger

Casing instaliation data:

Hole diameter: 8-inches Top of Box Elevation: Datum:
3 . _ %g Water Lavel 12.0'
af i_? sd 82 | S|2] z3 g2 Time 15:40
€8 | L 35 k3 3| =8 2 Date 6/8/92
® & é g‘ Description
PAVEMENT SECTION - 1.0 feet.
1
CLAY (CL) - very dark gray (10 YR 3/1); medium stiff;
2 / damp; 90 % clay; 5% fine sand: brick fragments.
3 /
‘ /
5 COLOR CHANGE to pale olive (5 Y 6/3); trace fine
S&H gravel at 5.0 feet,
AV-2 | B
114 33 6.5
7
8
9 /
10 /
S&H /
AV2 |11 o
896 24 11.5 L SAND with GRAVEL (SW) - yellowish brown (10 YR 5/4);
S&H 12 oV 1 medium dense, saturated; 80% fine to medium sand;
Lo o +| 20% fine gravel.
702 18 13 SANDY SILT (ML) - brown (10 YR 5/3); very stiff;
S&H | AV.2 saturated; 70% silt; 30% fine sand.
140 {14
655 31
. 15
Bottom of boring at 14.5 feet.
16 6/8/92.
17
18
19
20

Remarks: * Converted to equivalent standard penetration blows/t.

GeoStrategies Inc.

l.og of Boring BORING NO,

AV-2

JOB NUMBER

792705

REVIEWED BY RG/CEG

DATE REVISED DATE
6/92

ABVISED DATE




WELL CONSTRUCTION DETAIL

—» E |f—
M
A Total Depth of Boring 145 ft
B Diameter of Boring 8 in,
Drilling Method Hollow Stem Auger
C Top of Box Elevation ft.

Referenced to Mean Sea Level
Referenced to Project Datum

D Casing Length 14 ft.
Material Schedule 40 PVC

E Casing Diameter 2 in,

F  Depth to Top Perforations 5 it

G Perforated Length

Factory Slotted

Perforation Type
Perforation Size 0.020 in.

H Surface Seal from 0 to 1.0 #f
Seal Material Concrete

| Backiill from 1.0 to 4.0 ft.
Backdill Material Neat Cement

J  Seat from 4.0 to 4.5 ft
Seal Material Bentonite

K Gravel Pack from 4.5 to 140 ft.
Pack Material  Lonestar #2/12 Graded Sand

L Bottom Seal 05 ft
Seal Material Bentonita

M Waterproof vault box with waterproof locking
cap and lock.

Note: Depths measured from initial ground surface,

Well Construction Detaiji WELL NO.

OB NUMBER REVIEWED BY RG/CEG DATE REVISED DATE REVISED DATE

792705-4 A 6/92

™




Field location of boring:

(See Plate 2)

Project No.. 792705 j Date;  &/g8/92 Boring No:

Client: ARCO Products Co, SS #2169 v.a
Location: 889 W. Grand Avenue A
City: Qakland, California Sheet 4

Logged by: RCM

[Dn‘lfer: W, Mazmat of 1

Casing instailation data:
Driling method:  Hollow Stem Auger
Hole diameter  8-inches Top of Box Elevation: Datum:
= _ ng;? Water Lever 12.0'
— o 9 sz 25 £ | 2 = 3 Ti 14:30
E o] @ & [~ a, 3 S o _Q__‘ me .
%t 0P B5 | 5% |35 33 [Tose | a8z
& & Description
PAVEMENT SECTION - 1.0 feet.
1
GLAY (CL) - very dark gray (10 YR 3/1); medium stiff:
2 / damp; 95 % clay; 5% fine sand,
3
4 /
5 / COLOR CHANGE to light olive brown (2.5 Y 5/4); minor
S&H white nodules at 5.0 feet,
AV-3 | B8
186 12 6.5
7 ,/
8 /
9
10
S&H Minor greenish gray (5 GY 5/1) discoloration; moist at
AV-3 | 11 11.5 feet.
765 18 11,5
S&H 12 4 SILTY SAND (SM) - greenish gray (5 GY 5/1); medium
; dense, saturated; 65% fine to coarse sand: 35% silt.
435 | 20 13 "
S&H | AV-3 SANDY SILT (ML) - yellowish brown (10 YR 5/4); very
14.0 14 stiff, saturated; 70% silt; 30% fine sand.
275 19
15
16 Bottom of boring at 14.5 feet.
6/8/92.
17
18
19
| 20

Remarks: * Converted to eguivalent standard penetration blows/ft.

GeoStrategies inc.

Log of Boring BORING NO.

AV-3

JOB NUMBER

792705

{/97 ’V

REVIEWED BY RGACEG

DATE REVISED) DATE

6/92

REVISEL DATE




C

WELLCONSTRUCTION DETAIL

A Total Depth of Boring 14.5 1t

B Diameter of Boring 8 in
Driiling Method Hollow Stem Auger

C Top of Box Elevation ft.

Referenced to Mean Sea Level
Referenced to Project Datum

D Casing Length 14 1t
Material Schedule 40 PVC

& Casing Diameter 2 _in

F  Depth to Top Perforations 50 fi.

G Perforated Length 9.0 ft
Perforated Interval from: 5 o 14 fu
Perforation Type _Factory Slotted
Perforation Size 0.020 in.

H Surface Seal from 0 to 1.0 .
Seal Material ' Concrete

I Backfill from 1.0 to 40 ft
Backfill Material Neat Cement

J Seal from 4.0 to 4.5 ft.
Seal Material Bentonite

K Gravel Pack from 4.5 to 140 f
Pack Material  Lonestar #2/12 Graded Sand

L Bottom Seal 0.5 ft.
Seal Material Bentonite

M Waterproof vauit box with waterproof locking
c¢ap and lock.

Note: Depths measured from initial ground surface.

Weil Construction Detail WELL NO.
JOB NUMBER REVIEWED BY RG/CEG DATE REVISED CATE RAEVISED DATE
792705-4 2 6/32




SRR ot e

b
e

WELLCONSTRUCTION DETAIL

C
S A Total Depth of Boring 305 f.
H
+ B Diameter of Boring 10__in.
+ Drilling Method Hollow Stem Auger

C Top of Box Elevation it,

Referenced to Mean Sea Level
Referenced to Project Datum

N

—

D Casing Length 285 ft.
Material Sch. 40 PVC & Carbon Steel

E Casing Diameter 4 in,

F  Depth to Top Perforations 85 f

G Perforated Length 20.0 ft.
Perforated Interval from 85 to 285 1
Perforation Type Continuous Wrap
Perforation Size 0.020 in.

H Surface Seal from 0 to 1.0 ft,
Seal Material Concrete

I Backfill from 1.0 to 6.5 ft.
Backfili Material Neaat Cement

J  Sealfrom 6.5 to 75 .
Seal Material Bentonite '

K Gravel Pack from 75 to 285 f#t,
Pack Material _ Lonestar #2/12 Graded Sand

L Bottom Seal 2 ft.
Seal Material Native Material

M Waterproof vauit box with waterproof locking
cap and lock.

Note: Depths measured from initial ground surface,

Welil Construction Detail WELL NO,
GeoStrategies Inc,
AR-2
JOB Nu;ulABEFl AEVIEWED 8Y AGACEG DATE REMVISED DATE REVISED DATE
792705-4 A7V 6/92

4




Field location of boring:

(See Plate 2)

Project No.: 792705 [ Date:  §/8/92 Boning No:
Client: ARCQC Products Co. SS #2169 AV-A
Locstion: 889 W, Grand Avenue )
City: Qakland, California Sheet 1
Logged by: RCM | Drilter: "W . Hazmat of 1

Driling methed:  Hollow Stem Auger

Casing installation data;

Hote diameter: 8-inches Top of Box Elevation: Datum:
= . N g‘ Water Levei 12.0'
oF §“§ 52 %’é’ “S— 2 %3 ga Time 14;35
S8 1ETE] f3 | A3 | F[3] %4 | 23 [ ow 6/8/92
& & Description .
PAVEMENT SECTION - 1.0 feet.
1
CLAY (CL) - black (10 YR 2/1); medium stiff, damp; 90 %
2 clay; 10% fine sand.
3
a4
5 COLOR CHANGE to dark grayish brown (2.5 Y 4/2);
S&H very stiff; iron oxide staining in roothoies at 5.0 feet,
AV-1 |1 6
444 22 6.5
7 L
8
9 /
10
S&H
AV-1 |11 Minor greenish gray (5 GY 5/1) discoloration: moist at
2146 21 11.5 11.5 feet.
S&H 120y / Saturated at 12.0 foet,
1062 | 22 13
S&H | Av41 pd
14.0 |14 7 #__ CLAYEY SAND (SC) - light yellowish brown (2.5Y 6/4);
1875 29 Y /' A dense; saturated, 75% fine to medium sand, 25% clay;
15 greenish gray (5 GY 5/1) discoloration in rootholes,
16
Bottom of boring at 14.5 feet,
17 6/8/92.
18
19
20

Remarks: * Converted to equivalent standard penetration blows/ft,

GeoStrategies inc.

i.og of Boring BORING NO,

AV-1

JOB NUMBER REVIEWED BY RGICEG

792708

DATE REVISED CATE AEVISED CATE
6/92




WELL CONSTRUCTION DETAIL

M C

A Total Depth of Boring 145 1t
H
+ B Diameter of Boring 8 in,
i Drifting Method Hollow Stem Auger

? // 9p of Box Elevation |
% % | P
% % E  Casing Diameter .

/ % F  Depth to Top Perforations 5 .
% . - G Perforated Length 9 ft
Perforated interval from 5 to 14 ft.
J Perforation Type Factory Slotted
Perforation Size 0.020 in.
D H Surface Seal from 0 to 10 ft
v Seal Material Concrete
A | Backfill from 1.0 to 40 ft
Backfill Material Neat Cement
J  Seal from 4.0 to 45 ft.
Seal Material Bentonite
G K Gravei Pack from 45 to 140 ft,
Pack Material _ Lonestar #2/12 Graded Sand
L Bottom Sea| 0.5 it
Seal Material Bentonite

M Waterproof vault box with waterproof locking
cap and lock,

’4— BA—»’
Note: Depths measured from initial ground surface.

Well Construction Detail WELL NO.
GeoStrategies Inc.
AV-1
Fe:] NL;;BEH AEVIEWED BY PGACEG DATE ABEVISELD DATE REVISED DATE

792705-4 WLV 6/92




Field location of boring: Project No.: 793705 i Date:  §/8/92 Boring No.
Client: ARCO Products Co. S§ #2169 AV-2
(See Plate 2) Location: 889 W. Grand Avenue )
City: Qakland, California Sheat 1
Logged by: RCM | Driller: "W, Hazmat | of 1
Casing installation data:
Driling method: Hollow Stem Auger
Hole diameter: 8-inches Top of Box Elevation: Datum:
= _ Qg Water Level 120
- = 2 ] 25 £ & = 3 .
Q€ S.e oa ad a =3 22 Time 15:40
2B 5T (8|4 3| S o e
o & Description
PAVEMENT SECTION - 1.0 feet,
1
CLAY (CL) - very dark gray (10 YR 3/1); medium stiff;
2 / damp; 90 % clay; 5% fine sand; brick fragments.
3 /
4 /
5 COLOR CHANGE to pale oiive (5 Y 6/3); trace fine
S&H gravel at 5.0 feet.
AV-2 1 6
114 3 8.5
7
8
g
10
S&H
AV-2 |11 L
896 24 11.5 : SAND with GRAVEL (SW) - yellowish brown (10 YR 5/4);
S&H 12 \Vi "+ +!+.]___medium dense, saturated; 80% fine to medium sand;
B Lo +|_ 20% fine gravel.
702 18 13 SANDY SILT (ML) - brown (10 YR 5/3); very stiff;
S&H | Av.2 saturated; 70% silt; 30% fine sand.
140 |14
655 ]l
15
Bottom of boring at 14.5 feet.
16 6/8/92.
17
18
19
20
Remarks: * Converted to equivalent standard penetration blows/H.
Log of Boring BORING NO.
GeoStrategies Inc. <
AV-2
JOB NUMBER REVIEWED BY PG/LEG DATE REVISED DATE AEVISET DATE
792705 s 6/92

[



_»J ﬂ« WELLCONSTRUCTION DETAIL
M E

Cc

A Total Depth of Boring 145 ft.

B Diameter of Boring 8 in.
Drilling Method Hollow Stem Auger

C Top of Box Elevation ft.

Referenced to Mean Sea Leve]
Referenced to Project Datum

D Casing Length 14 1t
Material Schedule 40 PVC

E Casing Diameter 2  in

F  Depth to Top Perforations 5

G Perforated Length

Perforation Type actory Slotted
Perforation Size 0.020 in.
D H Surface Seal from 0 to 1.0 ft
Seal Material Concrete
A ! Backfill from 1.0 to 40 f.
Backfill Material Neat Cement
J  Sealfrom 40 to 45 ft.
Seal Material Bentonite
G K Gravel Pack from 4.5 to 140 f.
Pack Material _ Lonestar #2/12 Graded Sand
L Bottom Seal 0.5 1.
Seal Materiai Bentonite

M Waterproof vauit box with waterproof locking
cap and lock.

Note: Depths measured from initial ground surface.

Weil Construction Detaii
GeoStrategies Inc.

JoB NUA;QBER HEVIEWED BY f_-)GIGE.G OATE REVISED DATE REVISED DATE
792705-4 AT 6/92

L~




Field location of borng: Project No.. 762705 [Dats 6/8/92 Boring No:
Client: ARCQ Products Co, SS #2169 AV
{See Plate 2) Location: 889 W. Grand Avenue -3
Clity: QOakland, California Sheat 1§
Logged by: RCM ; Driller: W, Hazmat of 1
Casing installation data:
Drilling method:  Hollow Stem Auger '
Hole diameter:  8.inches Tap of Box Elevation: Datum:
- @ | Water Level 12.0°
o5 ﬁé 3042 (208 53 | 3L [T 14:30
g 12°3] =38 iz [§|3| *2 33 Date 6/8/92
& & Description
PAVEMENT SECTION - 1.0 feet,
1
CLAY (CL} - very dark gray {10 YR &/ 1); medium stiff;
2 / damp; 95 % clay; 5% fine sand.
3 / "
4 /
5 / COLOR CHANGE to light olive brown (2.5 Y 5/4); minor
S&H white nodules at 5.0 feet.
AV3 | 6
186 12 6.5
7 ,/
8 /
9
10
S&H Minor greenish gray (5 GY 5/1) discoloration; moist at
AV-3 |11 11.5 feet.
765 18 115
S&H 12 4 Lt SILTY SAND (SM) - greenish gray (5 GY 5/1); medium
- BNt dense, saturated; 65% fine to coarse sand; 35% silt.
435 | 20 13 Tl
S&H | AV3 INERE SANDY SILT (ML) - yellowish brown (10 YR 5/4); very
140 |14 stiff, saturated; 70% silt; 30% fine sand.
275 19
15
16 Bottom of boring at 14.5 feet,
6/8/92.
17
|
[ 18
19
E 1 20 f
Remarks: * Converted to equivalent standard penetration blows/ft,

Log of Boring BOFING NO,
GeoStrategies Inc.
AV-3
JOB NUMBER REVIEWED BY RG/ACEG DATE REVISED DATE REVISED DATE

792705 Dre 6/92
v
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WELLCONSTRUCTION DETAIL

Total Depth of Boring 145 ft.

Diameter of Boring 8 _in
Drilling Method Hollow Stem Auger

Top of Box Elevation ft.
Referenced to Mean Sea Level

Referenced to Project Datum

Casing Length 14 ft.
Material Schedule 40 PVC

Casing Diameter 2 _in,
Depth to Top Perforations 50
Perforated Length 9.0 ft
Perforated Interval from 5 to 14 ft.
Perforation Type Factory Sloited
Perforation Size 0.020 in.
Surface Seal from 0 to 1.0 ft
Seal Material Concrete

Backfitl from 1.0 to 40 1.
Backfill Material Neat Cement

Seal from 40 to 45 Hf,
Seal Material Bentonite

Gravel Pack from 4.5 to 140 +#,

Pack Material  Lonestar #2/12 Graded Sand

Bottom Seal 05 ft.
Seal Material Bentonite

Waterproof vault box with waterproof lacking
cap and lock.

Note: Depths measured from initial ground surface.,

Weil Construction Detaii

WELL NO.
GeoStrategies inc. Av 3
JOB NL;;;BER REVIEWED BY AG/CEG DATE REVISED DATE REVISED DATE
792705-4 ad 5/92

o




GeoStrategies inc.

APPENDIX B
SOIL CHEMICAL ANALYTICAL REPORT
AND
CHAIN-OF-CUSTODY FORM



SEQUOIA ANALYTICAL Il

680 Chesapeake Drive « Redwood City, CA 94063 o o
(415) 364-9600 » FAX (415) 364-9233 oL TYs

& Gettler Ryan -
2150 W. Winton Avenue CENEDAL
Hayward, CA 94545
Attention: John Vargas

Project: Arco 2169, Oakiand

d Enclosed are the results from 6 soil samples received at Sequoia Anatytical on Aprit 9,1992. The requested
analyses are fisted below:
SAMPLE # SAMPLE DESCRIPTION DATE QF COLLECTION TEST METHOD
® 2061686 Soil, AV-1-6.5 6/8/92 EPA 3550/8015
EPA 5030,/8015/8020
2061687 Soil, AV-1-11.5 6/8/92 EPA 3550/8015
EPA 5030/8015/8020
® 2051688 Soil, AV-2-6.5 6/8/92 EPA 3550/8015
EPA 5030/8015/8020
2061689 Soll, AV-2-11.5 6/8/92 EPA 3550/8015
EPA 5030,/8015,/8020
® 2061680 Soil, AV-3-6.5 6/8/92 EPA 3550/8015
EPA 5030/8015/8020
2061691 Soil, AV-3-11.5 6/8/92 EPA 3550/8015
EPA 5030/8015/8020
@
Flease contact me if you have any q-uestions. in the meantime, thank you foa; the opportunity to work with you
® on this project.
Very truly yours,
SEQUOIA ANALYTICAL

! 4o Nokowhat D. Herrera
[f‘” Project Manager

2061686.GET «<1»

977-4



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94083
(415) 364-9600 « FAX {415) 364-9233

PY Gettlér Ryan o Cllen't::;ﬁ;r:caject ID:  Arco 2169, Oakiand Sampled:
2150 W, Winton Avenue Matrix Descript:  Soil Received:

‘Hayward, CA 94545 Analysis Method: EPA 3550/8015 Extracted:
Attention: John Vargas First Sample #:  206-1686 Analyzed: K
...Amended:  Jun 22, 1992

Tegendd T DRI LI TSI DT L adade Do T H Do P b S sl g 0%
AT EUEAAE A S R R A A R S PR VERELE L SR I PP

® TOTAL PETROLEUM FUEL HYDROCARBONS (EPA 8015)
Sample Sample High B.P.
Number Description Hydrocarbons

mg/kg

® {(ppmy}
206-1686 AV-1-6.5 N.D.
2086-1687 AV-1-11.5 N.D.

®
206-1688 AV-2-6.5 N.D.
206-1689 AV-2-11.5 N.D.

® 206-1690 AV-3-6.5 N.D.
206-1691 AV-3-11.5 N.D.

L J

®

¢ Detection Limits: 1.0

High Boiling Point Hydrocarbons are quantitated against a diesel fuel standard.
Analytes reported as N.D. were not present above the stated limit of detection,

SEQUQIA ANALYTICAL Please Note:

, Samples 2061687, 89 & 91 appear to contain gasocline.
Clodtoa itz

_J_,'LW Nokowhat D. Herrera
e Project Manager 2061686.GET <1=




SEQUOIA ANALYTICAL

880 Chesapeake Drive » Redwood City, CA 84063
(415) 364-9600 « FAX (415) 364-9233

E’Gét'tl’é'r"ﬁyéh' ) Client Project 1D Arco 2169, Oakland”
72150 W. Winton Avenue
;iHayward, CA 94545 ¥
Attention: John Vargas Amended: Jun 22, 1992 -
®
QUALITY CONTROL DATA REPORT
ANALYTE Diesel
®
Method: EPA 8015
Analyst: R.Lee
Reporting Units: my/kg
Date Analyzed:  Jun 11, 1882
® QC Sample #:  DBLKo1192
Sample Conc.: N.D.

® Spike Conc.
Added: 15

Conc. Matrix

Spike: 11
@
Matrix Spike
% Recovery: 73
Conc. Matrix
® Spike Dup.: 12
Matrix Spike
Duplicate
% Recovery: 80
¢ Relative
% Difference: 8.7
Quality Assurance Statement: All standard operating procedures and quality control requirements have been mat.
@

SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Cone. of Sample X 100
Spike Cone, Added

M Relative % Difference: Cone. of M.S. - Cone. of M.S.D. x 100

e Nogowhat D. Herrera {Conc. of M., + Gonc. of M.5.D.) / 2
Project Manager 2061686.GET <2>




SEQUOIA ANALYTICAL

680 Chesapeake Drive + Redwood City, CA 94063
{415) 364-9600 « FAX (415) 364-9233

e .T:Gemer Ryan ject ID:" " Arco 2169, Oakland Sampl
12150 W. Winton Avenue Matrix Descript:  Soil Received: Jun 9, 18923
» Hayward, CA 94545 Analysis Method: EPA 5030/8015,/8020 Analyzed:  Jun 11, 1992%
“Attention: John Vargas First Sample #:  206-1 686 . Amended: Jun 22, 1992¢
g TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)
Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene  Toluene Benzene Xylenes
mg/kg mg/kg mg/kg mg/kg mg/kg
® (ppm) (ppm) {ppm) (Ppm) {ppm)
206-1686 AV-1-6.5 N.D, 0.18 0.019 0.014 0.062
208-1687 AV-1-11.5 12 0.81 1.3 0.27 1.5
@
206-1688 AV-2:8.5 1.8 0.31 0.15 0.036 0.21
206-1689 AV-2-11.5 1,500 21 84 27 170
@
206-1690 AV-3-6,5 N.D. 0.037 N.D, 0.018 0.028
206-1691 AV.3-11.5 110 2.4 4.6 1.9 10
®
@
o -
Detection Limits: 1.0 0.0050 0.0050 0.0050 0.0050
Low to Medium Boiling Point Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection.
@

SEQUOIA ANALYTICAL Please Note:

2 2 i The above samples appear to contain gasoline.

w-./ Nokowhat D. Herrera
[

Project Manager 2061686.GET <35>



- SEQUOIA ANALYTICAL

880 Chesapeake Drive » Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

"Gettier Ryan ™ Client Project [0 Arco 2169, Oakiand
{2150 W. Winton Avenue
. Hayward, CA 94545
-Attention: JohnVargas =~ QC Sample Group: 2061686 - 91 _ o Amended: Jun 22, 1992
QUALITY CONTROL DATA REPORT
ANALYTE Benzens Toluene Ethyl Xylenes
Benzens
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: L.Laikhtman L.Laikhtman L.Laikhtman  L.Laikhtman
Reporting Units: mg/kg mg/kg mg/kg mg/kg
Date Analyzed:  Jun 11, 1992 Jun 11, 1992 Jun 11, 1992 Jun 11, 1992
® QC Sample #:  GBLKD61192 GBLKOG1192 GBLKOs1192  GBLKOS1192
Sample Cone.: N.D. N.D. N.D. N.D.

® Spike Conc.
Added: 0.20 0.20 0.20 0.60

Conc. Matrix

Spike: 0.23 0.22 0.22 0.66
Matrix Spike
% Recovery: 115 110 110 110
Conec. Matrix
@ Spike Dup.: 0.24 0.24 0.23 0.70
Matrix Spike
Duplicate
% Recovery; 120 120 115 117
Relative
% Ditference: 4.3 8.7 4.4 5.8
Quality Assurance Staterment: All standard operating procedures and quality control requirements have been met.
SEQUOIA ANALYTICAL % Recovery: Conc. of M.8. - Conc. of Samole X 100
! , Spike Conc. Added
/
] P Relative % Difference: Conc. of M.S. - Conc. of M.S.D. x 100
pWNokowhat D. Herrera {Cone. of M8, + Cone. of M.5.0.) / 2

! Project Manager 2061686.GET «<4>



® ® ® ® o [ ] ® ® o e ®
ARCO Products Company <} .
7 Drvsion of A|IanucH|cM|eld‘c?ompanyy hd Task Order No. 21T -~ 92 -2 Chain of CUStOdy
il 1 —_— L
.:\i(:O Facitly fo. 21£7 %;?:':::ilily) O A K AN D rcr:ﬂﬂn':;?aw /7//‘/ VAILHAS ?;m;;y;ame 4 .
ACO Teleph . Teleph Fax no. : S/
RO Mt HAEC  WHECAN |entor Consultang (573352~ 4LO |concuirans ($70) ~7 £ 7 =1 0FF | Commeaes momo”
GBI e O STRAT ECIES VL. |Gomiamy _2ASO W IV Top)  AVE,  HRYwwid oo
Malsix Preservalion - E%} g Method of shipmenl
| ; s | ¢ HESPE 8|22
2 3 o > g|_S|28185) 2/g|g (8| 8|56 1E DY r2/E 1
2 g £ Soil | Water | Other Ice Acid £ £ E g2 |8 |9 €| 2 S| 8 Ol an(gEs
AVY-1-65] ( /( X i,:/;/‘i], 40D X X a% &% Limitfreparting
gernst |1 X X dofor| mas| x| x BES corvesr
4v-24.5 [ I X X g/;/fn ity XA EShes P4 €5 180T
AV-2-1t5 [ | X X 5&/&’2 /570 XX 3 iq Special GAIQC -
= I
NESE [} X X o 1o | x| X Ere. rormat
Av-3-4S | | X X {/J/n- /zo | | ANA [ |52
Remarks
Lab numbar
Turnaround lime
Priority Rush
1 Business Day
Condmon of sample 0 © Temperalura received: [~ o—-" Hush
us
Datg Time ceiv - i
/t‘#—‘:‘? 9‘; M//q/ RB' L/q/ﬁib 5‘-16 /Zéivg V 8 &L\ /6 ?fé'ﬁ ),ng 2 Business Days
ehnq hgd by Date | Time |Maceived by Expedited
§ Busl D
/ / {Qg(\/ﬂ f i?-’ {-/‘_9\} ~ , uslness Days
Benlg hed by Dalg Time |Receivd by;jaboratory Dale Time Standard
'MM - L Lo 0 10 Business Days )(f

= ]
Distribution’ White copy — Laboratory; Canary copy — ARCO Envirpnrental Engineering, Pink copy — Coaspiltan! U

AREC TG 1D a1

v




GeoStrategies Inc.

APPENDIX C
AIR CHEMICAL ANALYTICAL REPORT
AND
CHAIN-OF-CUSTODY FORM



* () SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 34083

w (415) 364-9600 » FAX (415) 364-9233 .

¢ Gettler Ryan
2150 W. Winton Avenue ,
Hayward, CA 94545 ol
Attentlon; Barry McCoy -

Project: 9927.06, Arco 2169, Oakland

g Enclosed are the resuits from 2 special matrix sampies received at Sequola Analytical on June 11,1992. The
requested analyses are listed betow:
SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

® 2061972 Air, Influent 5/29/92 EPA 5030/8015/8020
2061973 Air, Effluent 5/29/92 EPA 5030/8015/8020

®

Please contact me if you have any questions. Inthe meantime, thank you for the opportunity to work with you
on this project.

@ Very truly yours,
SEQUOIA ANALYTICAL

(hpiitiiludettstio

@ Nokowhat D. Herrera
Project Manager

T17 - A

2061972.GET <1>



@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

QWP (415 364-9600 + FAX (415) 364-9233

\éenl’e"r}Ryan R I N S
12150 W. Winton Avenue
-Hayward, CA 94545

.......

Vel

" Glie

;'.lAttentlon: BarryMcCoy

"""" t Project ID:  9927.06, Arco 2169, Oakia
Matrix Descript:  Air
Analysis Method: EPA 5030/8015/8020

First Sample #: 2081972 s sinn i o

Received: Jun 11, 1992
Analyzed:
Reported:

un

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P. Ethyi
Number Description Hydrocarbons Benzene Toiuene Benzene Xylenes
ppmv ppmv ppmy ppmv ppmv
206-1972 Influent 24,000 1,300 1,200 85 350
206-1973 Effluent 13 1.8 0.29 0.10 0.51
Detection Limits: 2.3 0.019 0.016 0.014 0.014

Low to Medium Boiling Point Hydrocarbons are quantitated against a gasoline fuel standard.
Analytes reported as N.D. were not prasent above the stated limit of detection,

SEQUOIA ANALYTICAL

..~ Nokowhat D. Herrera

Project Manager

Pisase Note:
A molecular weight of 65 was used to calculate ppmv for TPH-G.

2061972,GET <1»>




@ 680 Chesapeake Drive « Redwood City, CA 940863
W (415) 364-9600 » FAX (415) 364-9233
“Gettier Ryal
#2150 W. Winton Avenue
~Hayward, CA 94545
sAttention: BarryMcCoy ~ QC Sample Group: 206-1972 Reported: Jun 15, 1992
QUALITY CONTROL DATA REPORT
ANALYTE Banzene Toluene Ethyt Xylenes
Benzene
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Anatyst: M.Nipp M.Nigp M.Nipp M.Nipp
Reporting Units: Hg/L pg/L pg/l Ha/L
Date Analyzed:  Jun 12, 1992 Jun 12, 1992 Jun 12, 1992 Jun 12, 1992
QC Sample #:  GBLKO61292 GBLK051282 GBLKO61292 GBLK081292
Sample Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 10 10 10 30
Congc. Matrix
Spike: 8.8 88 8.9 27
Matrix Spike
% Recovery: a8 88 8.7 a0
Conc. Matrix
Spike Dup.: B.6 8.6 8.7 26
Matrix Spike
Duplicate
% Recovery: 86 Bg 87 87
Relative
% Difference: 2.3 2.3 2.3 3.8
Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.
SEQUOIA ANALYTICAL % Recovery: Conc. of M.S, - Cone. of Sample X 100
' Spike Cone. Added
L/JML/LADZJLM_ Relative % Difference: Cone. of M.8. - Cone. of M.5.0. x 100
.~ Nokowhat D. Herrera {Cone. of M.S. + Conc. of M.S.D.) / 2

Project Manager 2061972.GET <2>



¢ @ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

w {415) 364-9600 - FAX {415) 364-9233

@
22150 W. Winton Avenue
<Hayward, CA 94545
Attention: Barry McCo _ QC sample Group: 206-1973 Reported: Jun 15, 1992
@
QUALITY CONTROL DATA REPORT
ANALYTE Benzene Toluene Ethyl Xylenes
® Benzene
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: M.Nipp M.Nipp M.Nipp M.Nipp
Reparting Units: Mg/l Mg/t Hg/L ug/h
Date Analyzed:  Jun 11, 1982 Jun 11, 1882 Jun 11, 1992 Jun 11, 1982
® QC Sample #:  GBLK061192 GBLKOB1192  GBLKD61192 GBLKOG1192
Sample Conc.: N.D. N.D. N.D. N.D.
@ Spike Cone.
Added: 10 10 10 30
Conc. Matrix
Spike: 10 11 11 33
@
Matrix Spike
% Recovery: 100 110 110 110
i Conc. Matrix
® Spike Dup.: 9.9 10 11 32
Matrix Spike
Duplicate
% Recovery: a9 100 110 107
® .
Relative
% Difterence: 1.0 2.5 0.0 31
Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.
L
SEQUOIA ANALYTICAL % Recovery: Cone, of M.S. - Conc, of Sample x 100
7 Spike Conc. Added
- o ‘.
[{’Loz/'@ ’7 ioteldiden Relative % Difterance: Cone. of M.S. - Cone. of M.S.D. x 100
;— Nokowhat D. Herrera {Cone. of M.5, + Gonc. of M.5.0.) / 2

-

P Project Manager 2061972.GET <2»



iﬂ!CO Produas Company.::;

Division of AlanicHiehheldContpany

Task Order No. D ) 5

.Q
SN~

@ @
Chain of Cuslody

ARCO Faciliy no ;o Cily Projec! manager —~

_ i \Q ) {4 [ {Facilily} O Y k ] c ."\.()\ (Consultant) o)y \,\ vy V Al b y B-«_" B

ARCO angincer ! . Telaph 0. Telephone po, - . ax ho, i 2%
nemee Mare Whalo— (.:I:got)ms i (Cansuﬂangs \Q 5 PRY ‘»5 (TR {Consuttanif, X ) U) 3-]10¢ t]

Laboratory nafe

c
IR

Contract numblr

APP(C-3292 (2.91)

Bislripution White copy - Laboralory; Canary copy — ARCO Environmental Engineering, Pink copy — Cons(‘nani

Consullant name - Address . - . eoar - -
G\ e - Tnc, (Consatany I1TO L. WAk~ Haguweadh 4 S4545 O7-073
j 2 '
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— oy
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- ) . it
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GeoStrategies inc.

APPENDIX D
TIME VS. DRAWDOWN



PRAWDOWN (feet)

12.00

TIME VS DRAWDOIN

RECOVERY

— Step Test on Well AR-1 QSIEE; 2
_ ARCO Service Ststlon No. 2149 T osem
I T T T3 [l 1 i I 71T T1TTT } I 1 I TT1TT1 | I = 1T T T TTTT | 1
B.o1 B.1 18 120

1
LOGC TIME (mtnutes)



DRAWDOWN (Feaet)

0.C0

2.00

4.00

6.00

8.00

10.00

- TIME VS DRAWDOWN
N Constent-rets test on Well AR-1
. ARCO Service Station No. 2169
-
]
]
I 1 il]l—flf ﬁlillin] I Iilllll! I [llll_l—l’ 1 l!lll_ril 1
0.01 0.1 1 10 100 1000
LOG TIME (mtnutes)

RECOVERY



GeoStrategies inc.

APPENDIX E
FIELD DATA PLOTS: JACOB METHOD
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GeoStrategies Inc.

APPENDIX F
GWAP DATA PLOTS: THEIS METHOD



Well A~1

log t (min)
0.00 1.00 2.00 3.00 4.00 5.00
l.71 7 T T T 1.00
0.71F cor t T <4 0.00
o omobom %
lo o * ° lo
W(U,2/b) . ® ’ $?
* (£Lt)
o+
-0.29 + 1 =1.00
-1.29 i L L L -2.00
-0,45 0.55 1.55 2.55 3.55 4 .55
log 1/U
o - Data

+ - Type Curve
Confined lLeaky: r/B = Theis

SOLUTION

1.763E+0003 gpd/ft
1.500E+0001 ft
1.175E+0002 gpd/sq ft
5.301E-0004

Transmissivity
Aquifer Thick.
Hydraulic Cond.
Storativity .



Well aA-2

log t (min)
0.00 1.00 2.00 3.00 4.Q0 5.00
2.03 T T T T 1.C00
1.03 - 0.00
log Lo r log
W({Uu,r/b + ]
(U,2/b) e )
o, *
0.03 |- + = =1.00
+m+
-0.97 1 L L L =2.00
-1l.21 -0.21 0.79 1.79 2.79 3.79
log 1/U

o - Data

+ =~ Type Curve
Confined Leaky: r/B = Theis

SOLUTION

3.683E+0003 gpd/ft
1.500E+0001 ft
2.455E+0002 gpd/sg ft
1.116E~0003

Transmissivity
Agquifer Thick.
Hydraulic Cond.
Storativity

i

I



Well A-3

log t (min)
0.00 1.00 2.00 3.00 4,00 5.00
2.13 T 1 T T 1.00
1.13 ~ 0.00
1o P lo
W (T, 2/b) e s,
*om%%o (£L)
& [+
0,13 F o . ¢ -1 =1.00
+
-0.87 l 1 ] 1 -2.00
~1.20 -0.20 0.80 l.80 2.80 3.80
log 1/U

0 - Data

+ = Type Curve
Confined Leaky: r/B = Theis

SOLUTION

Transmissivity = 4.637E+0003 gpd/ft
Aquifer Thick. 1.500E+0001 ft
Hydraulic Cond.= 3,091E+0002 gpd/sq ft
Storativity = 1.080E~-Q003



Well A-4

log t (min)
0.00 1.00 2.00 3.00 4.00 5.00
1.93 T T T 1.00
0.93 .o+ x4 0,00
1 copomgn * 1
o ot ° o
W(U,%/b) L, ot o° g2
S (ft)
-0.07 | o 4 -1.00
+
-1.07 L | t ! -2.00
~-0.45 0.55 1.55 2.55 3.55 4.55
log 1/U
o - Data
+ - Type Curve
Confined Leaky: r/B = Theis
SOLUTION
Transmissivity = 2.925E+0003 gpd/ft

Aquifer Thick.
Hydraulic Cond.
Storativity

1.500E+0001 ft
1.950E+0002 gpd/sqg ft
1.869E-0004



Well AR-2

log t (min)
0.00 1.00 2.00 3.00 4.00 5.00
2.21 T ] T T 1.00
1.21+ 0.00
]_0 . + + + + + + + lo
W0, 2/b) o 4 p 000%d™ g0
N * (£t)
. S
0.21 ¥ 4 -1.00
"0'79 L ! I l ""'2.00
0.07 1.07 2.07 3.07 4.07 5.07
log 1/U0
© - Data

+ - Type Curve

Confined Leaky: r/B = Theis

SOLUTION

Transmissivity
Aguifer Thick.
Hydraulic Cond.
Storativity

it

5.574E+0003 gpd/ft
1.500E+0001 ft
3.716E+0002 gpd/sq ft
2.621E-0004



GeoStrategies Inc.

APPENDIX G
WELL EFFICIENCY CALCULATION



C C { s ¢ e ¢ e
0.20 —
i WELL EFFICIENCY (Euw)
015 E. = [BQ/(BQ+cozﬂ x 100 * /
- Where: B = Y intercept ¥
T = Slope
] Q = pumping rate = 16.35 meters>/day
T E, = 366 = Y
o ]
N 010 i
o * X
J C = y/x
] Where: y = 0.0491
] x = 10
9.05 C = 0.00491
- B = 0.0464
OOOﬂIIII]EfII]lll]lilI]lllT]llll]llll[lIl]||lll]i[I_I—|
2 3 5 8 1@ 313 1% 18 20 23 25
Q (m/day)
PLATE

GeoStrategies Inc.

WELL EFFICIENCY GRAPH
ARCO Service Station #2169
889 West Grand Avenue
Oakland, California

JOB NUMBER REVIEWED BY

782705-4 Aen

DATE REVISED DATE

9/92 11/92




JUN 25 1992

N RECEIVED
.8/

GeoStrategies Ine.
eMCoh
ASSOCIATES
Consultants 1n Wastes Date June 18, 1992

Management and
Project G70-52.01

Environmenial Connol

To:

Mr. John Vargas
GeoStrategies Inc,

2140 West Winton Avenue
Hayward. California 94545

We are enclesing:

Copies Description
1 Depth To Water/Floating Product Survey Resuits
June 1992 monthly water level survey, ARCO
station 2169, 889 West Grand Ave. QOakland. CA.

For your: X Information Sent by: X Mail

Comments:
Monthly water level data for the above mentioned site are attached. Please
call if you have any questions: (408) 453-2266,

Jim Butera J85

Reviewed by:

Adut( Dsts

Fio%ert Porter, Senior Project
Engineer

G277 — L

1938 Junction Avenue, San Jose. Californra 95131-2102, (408) 453-0719, Fax (408) 453-0452



® ® ® ® ® ® ®
o " FIELD REPORT T T
DEPTH TO WATER/FLOATING PRODUCT SURVEY
PROJECT # : G70-52.01 STATION ADDRESS : 889 West Grand Ave, Oakland, CA  DATE : f ‘//h ? <
ARCO STATION # : 2169 FIELD TECHNICIAN : S /C///.,”‘/%<24 DAY :
: 4 :
well | we Locking] FIRST | SECOND |DEPTHTO| FLOATING | WELL
pw | WELL | Box | wd Well | DEPTHTO|DEPTH TO | FLOATING | PRODUCT | TOTAL X, -
Order ID Seal | Seaws | Gasket | Lock | Gap | WATER | WATER | PRODUCTITHICKNESS! DEPTH COMMENTS
' {feat) (Ieet) (eel) (ieet) (feet) e
1| A 0K | ollsC(2¢e]l P4 nas | \Was | MDD | ND | 2435 | vees rew 1oty
2 A-2 ( ( ( P IR / 12,43 {244 | ND ND 125 20 —
3 | A3 \ 2268 | [12.26 [V3.20 | Ny | NS [210] —
4 A-4 \ 22/ & \ 12..33 | 12.33 ND N D 2800 | —
51 ARt | | | 2l Lljed (V249 | ne | e [2200 ] —
'

Page 1 of 1




(280
\a8/
Emeon

ASSOCIATES

REGEIVED

MAY 27 1992

GeoStrategies Inc.

e Date May 21, 1992
Environmental Contiol PrOjeCt 670'52.01

To:

Mr. John Vargas

GeoStrateqgies Inc.

2140 West Winton Avenue

Hayward, California 94545

We are enclosing:

Copies Description
1 Depth To Water/Floating Product Survey Resuits

May 1992 monthly water level survey, ARCO
station 2169, 883 West Grand Ave. Qakland, CA.

For your: X Information Sent by: X Mail

Comments:
Monthly water level data_for the above mentioned site are attached. Please
call it you have any questions: (408) 453-2266.

Jim Butera

Reviewed by:

A

i
Robert Porter, Senior Project
Engineer

P74

1838 Junction Avenue, San Jose, Calfornia 95131-2102. (408) 453-0719, Fax (408) 453-0452



FIELD REPORT
DEPTH TO WATER/FLOATING PRODUCT SURVEY

~—

PROJECT #: G70-52.01

STATION ADDRESS : 889 West Grand Ave, Oakland, CA  DATE - e
ARCO STATION #: 2169 FIELD TECHNICIAN : M. TP /' T 5o ree 2 DAY :  (Po@nrsars
7
Well Well Locking FIRST SECOND | DEPTH TO| FLOATING WELL
DTW WELL Box Lid Well | DEPTH TO| DEPTH TO | FLOATING | PRODUCT | TOTAL
Oider 1D Seal Securs | Gaskel Lock Cap WATER WATER | PRODUCT|{THICKNESS| DEPTH COMMENTS
{leet) {feet) {feet) {feet) (feet)
1 Al | Ok 1 VeS| yes | BZEB| YOS | fldg | i1 4e | VA MD | 2437
2 A-2 oy fes | s c2Lf Y3 FNEs j2.1% D D s
3 A3 |ote |9& | V85 |22¢0| Y€5 | )3.00 | /3 co o NE | 29
4 | A4 ek [ yes | 495 [aapr| ties | 2.3 (2. + Mo NP 23.9¢
5 | ARGl |CI—fyes | yes (uel [yes |33 | 1297 | AD AD 7Y

Page 1 of 1



GeoStrategies Inc.

APPENDIX I
EMCON GROUND-WATER SAMPLING REPORT



o~

ASSOCIATES

Consultants in Wastes
Management and
Envirgnrnental Coniro!

To:

REGEIVERD

GeoStrategies Inc.

Date
Project

Mr. John Varaas

GeoStrateqies, Inc.

2140 West Winton Avenue

Hayward, California 94545

We are enclosing:

Copies
1

3
1
6

For your:

Comments:

Description

0CT 141992

August 10, 1882

(G70-23.01

Depth To Water / Floating Product Survey Results

Summary of Groundwater Monitoring Data

Certified Analytical Reports with Chain-of-Custody

Water Sample Field Data Sheets

X Information Sent by: X

Mail

Enclosed are the data from the_third quarter 1992 monitoring event at

ARCQ service station 2169, 883 West Grand Avenue.  Qakland. CA.

Groundwater monitoring is conducted consistent with applicable requlatory

quidelines.

Please call if vou have anv questions: {408) 453-2266,

Reviewed by:

1838 Junction Avenue, San Jose.

Jim Buterg J&

Califormia 95131-2102, (408) 453-0719, Fax (408) 453-0452

R v

Robert Porter, Senior Project

Engineer.

A

017.p @@



o e - ® ® ® ® ® ® [
FIELD REPORT
DEPTH TO WATER/FLOATING PRODUCT SURVEY
PROJECT # : G70-52.01 STATION ADDRESS : 889 West Grand Ave, Oakland, CA  DATE:  2- [F “92
ARCO STATION # : 2169 FIELD TECHNICIAN: 1S 4s /P <, DAY : ﬁ’lda,{jf
4
Well Wel Locking FIRST SECOND | DEPTHTO| FLOATING WELL
DTW WELL Box Lid Well | DEPTHTO| DEPTH TO| FLOATING | PRODUCT | TOTAL
Order 1D Seal Secura | Gasket L ock Cap WATER WATER | PRODUCT | THICKNESS] DEPTH COMMENTS
{feel) ' (feet) {leet) {foot) {feet)
1| A (Yeq | Tos |Zes |22 [%es 12,02 112,23 | N0 | 00 24,29
2 | A2 Y |Ues |Yes 1228 | Yes |12 64 244 | N-D | p0 125 %
3| A3 UK \Ues |Yes |90,y 12068 [154E [ND | D |2any
41 A4 [fe5 lgs lhes D2/Q l4es 1060 12,60 | P [N |27 9¢
S5 | AR (o5 |Yes|bes 220 (7¢5 |15,60 |13.6p | MH0.-IND [ 233
6 | AR2 |Yes (fes \Geg |rp |les (134 (BAY | pD [ p.O [24,9

SURVEY POINTS ARE TOP (_):F?%LL BO

XES

Page 1 of 1
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Well iD
and
Sample
Depth

A-1{24)

A-2(25)
A-3(29)
A-4(27)
AR-1(27)
AR-2(29)

® ® o ® o
Summary of Groundwater Monitoring Data
Third Quarter 1992
ARCO Service Station 2169
889 West Grand Avenue, Oakland, California
micrograms per liter (ug/l) and milligrams per liter (mg/)
Depth Floaling TPH!
To Product as Ethyl- Total
Sampling Waler Thickness Gasoline Benzene Toluene benzene Xylenes
Date (feet) (feet) (ng/l) (ugh) (ng/) (ng/l) (ngM)
07/17/92 12.23 ND.2 5,600. 3,000, 500. <0.5 <05
07/17/92 12.64 ND <50. <05 <0.5 <05 <05
07/17/92 13.45 ND <50, <05 <0.5 1.3 2.3
07/17/92 12.60 ND <50. <0.5 <0.56 <0.5 <0.5
07/17/92 13.00 ND 44,000, 4,300. 9,100, 1,800. 10,000.
07/17/92 13.14 ND 150. 6.6 24, 6.6 39.

1. TPH. = Tolal petroleum hydrocarbons
2. ND. = Not detected




@ SEQUOIA ANALYTICAL

680 Chesapeake Drive + Redwood City, CA 94063

w (415) 364-9600 « FAX (415) 364-9233

Emcon Associates
1938 Junction Avenue
San Jose, CA 95131
Attention: Jim Butera

Praject: Arco 2169

Enclosed are the results from 6 water samples received at Sequoia Analytical on July 17,1992, The requested
analyses are iisted below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

2072776 Water, A-1, (24} 7/17/92 EPA 5030/8015/8020
2072777 Water, A-2, (25) 7/17/92 EPA 5030/8015/8020
2072778 Water, A-3, (29) 7/17/92 EPA 5030/8015/8020
2072779 Water, A-4, (27) T/7 /82 EPA 5030/8015/8020
2072780 Water, AR-1, (27) 7/17/82 EPA 5030/8015/8020
2072781 Water, AR-2, (29) 7/17/92 EPA 5030/8015/8020

Please contact me if you have any questions. In the meantime, thank you for the opportunity to work with you
on this project.

Very truly yours,
SEQUOIA ANALYTICAL

Maile A. Springer -
Project Manager

2072776.EEE <1>



SEQUOIA ANALYTICAL

880 Chesapeake Drive « Redwood City, CA 94063
(415} 364-9600 « FAX (415) 364-9233

: T Arc ampled;
#1938 Junction Avenue Sampie Matrix; Water Received:;
iSan Jose, CA 95131 Analysis Method: EPA 5030/8015/8020 Reported:
: Attention: Jim Butera First Sample #:  207-2776

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample Sample Sample Sample Sample
Analyte Limit .0, 1.D. 1.D. 1.D. L.D. 1.D.
pg/L 207-2776 207-2777  207-2778  207-2779  207-2780 207-2781
A-1, (24) A-2, (25) A-3, (29) A4, (27) AR-1, (27) AR-2, (29)
Purgeable
Hydrocarbons 50 5,600 N.D. N.D. N.D. 44,000 150
Benzene (.60 3,000 N.D. N.D. N.D. 4,300 8.6
Toluene 0.50 500 N.D. N.D. N.D. 9,100 24
Ethyl Benzene 0.50 N.D. N.D. 1.3 N.D. 1,800 6.6
Total Xylenes 0.50 N.D, N.D. 23 N.D. 10,000 39
Chromatogram Pattern: Gas -- Gas -- Gas Gas
QGuality Control Data _
Report Limit Multiplication Factor: 200 1.0 1.0 1.0 400 1.0
Date Analyzed: 7/21/92 7/21/92 7/21/92 7/21/92 7/21/92 7/21/92
Instrument Identification: GCHP-3 GCHP-3 GCHP-3 GCHP-3 GCHP-3 GCHP-3
Surrogate Recovery, %: 104 a1 106 101 113 114
(QC Limits = 70-130%)

Purgeable Hydrocarbons are quantitated against a fresh gasoiine standard.
Analytes reported as N.D. were not detected above the stated reporting limit.

SEQUOIA ANALYTICAL

Maile A. Springer

Project Manager 2072778.EEE <1>



SEQUOIA ANALYTICAL

680 Chesapeake Drive + Redwood City, CA 94063
{415) 364-9600 » FAX (415) 364-9233

: Tt g bt
ittt

COf

%1938 Junction Avenue
%8an Jose, CA 95131
Attentlon: Jim Butera QC Sample Group: 2072776 - 81 Repaorted: Jul 30, 1992

QUALITY CONTROL DATA REPORT

ANALYTE Benzene Toluene Ethyl Xylenes
Benzene
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: M.Nipp M.Nipp M.Nipp M.Nipp
Reporting Units; rg/L ug/L pa/L ug/L
Date Analyzed:  Jul 21, 1992 Jul 21, 1982 Jul 21, 1992 Jut 21, 1992
QC Sample #:  GBLKo72192 GBLKO72182 GBLK072192 GBLK072192
Sample Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 10 10 10 30

Conc. Matrix

Spike: 10 10 10 30
Matrix Spike
% Recovery: 100 100 100 100

Conc. Matrix

Spike Dup.: 10 10 10 30
Matrix Spike
Duplicate
% Recovery: 100 100 100 100
Reiative
% Difference: 0.0 0.0 0.0 0.0

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.

SEQUOIA ANALYTICAL % Hecovery; Conc. of M., - Gong. of Sampie X 100
Spike Conc, Added

Relative % Difference: Canc. of M.5. - Conc. of M.8.D. X 100
{Conc. of M.S. + Canc. ot MS.D.) /2

Maile A"Spring
Project Manager

2072778.EEE <2>
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4o\  WATER SAMPLE FIELD DATA SHEET ™ *™')
@ PROJECT NO: _(270-$2 .0 / savpED: __ A-Z.

EMCON  pureeDey: X &/ /Maw < cuenTNaME _HECO /7S
SaMPLEDBY: _ S Y/ M1t e = LOCATION: __Dukt fansid e

TYPE: Ground Water &~ Surface Water Treatment Effluent Cther
CASING DIAMETER (inches): Z.___ 3 v S 4.5 . 6. Cther

CASING ELEVATION (feet/MSL) : WLe VOLUME IN CASING (gal.): 4.82
DEFTH TO WATER (feet): 17229 GALCULATED PURGE (gal): 22..62
DEPTH OF WELL (feet) : 2427 ACTUAL PURGE VOL. (gal): _ < S. 0
DATEPURGED: Q% /"2 -7 2  stan(a00H) L2/ 24  End@4ooHny L2490
DATESAMPLED: @2/ 7~ 52  sian(2400Hy) L2/ Y3 _  End(2400Hn L2154
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
(2400 Hr) (gl (units) (1mhos/om @ 25° C) P (Visual) (visual)
/12214 4.4 5.8 _1g iz 0,6 CPpy  Heul
jlily 2.0 459 _JYyuey 7.7 - L
1738 13.% Y201 4332 qs.4 { J
72 2N 19.0 N2, 14 2.2 76 4y J i
[24n. 23Q WO 142y 50 L 1
b. O. (ppm): LY obor: - SThOu— 20 n
. — (COBALTO-100)  (NTUQ- 200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (Le. FB-1, XDUP-1) : MR
PURGING EQUIPMENT SAMPLING EQUIPMENT
_-7 2" Bladdar Pump — ﬁBauar (Teflon®) —— 2 Bladdar Pump A Bailer (Teflon®)
——  Centrifugal Pump w— Baller (PVC) e DDL Sampler —— Ballor (Stainlass Stesi)
memme Submersille Pump e Ballor (Stainfoss Steel) . === Dipper e Submersible Pump
- Wall Wizarg™ —  Dodicated P “{ell Wizarg —— Dodicated
Cther: Cther: ..
weL wreeRmy: _ OK . LOCK#: _226€%
REMARKS : '
Mater Calibration: Date: “7-/ 7~ Timae: Mater Serial #: ‘Temperature *F: & 3

(EC 1000 (03] 1 L02) (D1 Y (pHT 2981 Dovy (PH10 2991 [2. 20) (pH 4 H.0C ¢ )

Location of previous calibration: K-

LSig;natura: QQL [’/4/[ @ e < Reviewed By: \]E Page / of C

J




;
@

EMCON

ASSOCIATES

WATER SAMPLE FIELD DATA SHEET

PROJECT NO: é 0.L2.11

Rev. 2, 5791 )

SAMPLEID: _A -2

PURGED BY: _ 3 [l am ¢
SAMPLED BY: _J- Loty png

CUENTNAME: AL¢0 )19

TYPE: Ground Water L Surface Water

LOCATION: (33 Qﬁé Y

LSlgnature:

Treatment Effluent Cther,
CASING DIAMETER (inches);, Z___ aX_ 4  45___ 86— Other
CASING ELEVATION (feetMSL): L2 A« volume iNcasina  (gal): 4.4
" DEPTH TO WATER (fest): _12.464 CALCULATED PURGE (gal): _.23.3¢
DEPTH OF WELL (feet): __2S.13 ACTUAL PURGE VOL (gal): _2.&. 2
DATE PURGED: __ -\ F A2 Start (2400 Hr) L300 End(2400Hn _{38F
DATE SAMPLED: __ 22 /%<5 1 Start (2400 Hr) {30 End(2400Hy /2 /(%
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY

(2400 Hn) (gal.) {units) (pmhos/cm€@ 25° C) *F (visual) (visual)

(303 4K N4 10 44 Nag _Bowd. _pawy

1306 9.€0 2,04 (0% 9 2.2 _ {4 £

1306 14.18 oS JO%y 75 3 {

/207 19.0 bo% WSy - 0. ¢ L (

/(305 2%.38 2/0 & 39 S0 9 L ;)
D. O. (ppm: Al 2, ooor: — & V0 YA
(COBALT0-100)  (NTU 0-200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (Le. FB-1, XDUP-1) : g
BUBGING EQUIPMENT SAMPLING EQUIPMENT
~— 2" Bladdar Pump —rm ﬁBaHar (Teflon®) —— 2* Bladdar Pump —z/Bailor (Taflon®)

4/ Centrifugal Pump w—. Bailer (PVC) e DOL Sampler — Bﬂler(StainiassSM)
—— Submersibla Pump ~—- Baller (Stainiess Stesl) e Dlppor = Submersible Pump
— Weil Wizard™ —  Dadcated — Wall Wizarg™ m—— Dodicated
Other: 2L 2 Qong Othaer:

WELL INTEGRITY : O L Lock#: 226X
REMARKS :
Meter Calibration: Datae: Time: Matar Serial # Temperature °F:
( EC 1000 / ) (DI )(pH? / } (pH 10 ! ) (PH4 / )
Locatfon of previous caiibration:

4@ % ~'{"[’//t"—/\- Reviewed By: Ljﬁ Page 2 of C

J/
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PROJECT No: (> F+0- S 20

WATER SAMPLE FIELD DATA SHEET

Rev. 2, 5:’9?

sampLEl:: _A-S

EMCON PURGED BY: 2. LJ WS

CLENTNAME: Are~Q1d 9

ABBOCIATES

SAMPLED BY: L. Lo . 1ty s s

LOCATION: Og}_g ALl

TYPE: Ground Water L Surface Water Treatment Effiuent Cther
CASING DIAMETER (inches): Z__  3X 4. 45....  6__ Other
CASING ELEVATION (feetMSL): {04 VOLUME INCASING (gal): 4. ¢
DEFTH TO WATER (feet): .| 3.4¢ CALCULATED PURGE (gal): 23,2
DEPTH OF WELL (feet): 29/ ACTUAL PURGE VOL. (gal): _ .S

—— 2* Bladder Pump

,ﬁ Cantifugal Pump

w—— Baller (Teflon®)

DATE PURGED: _2-1{F-94 72 Start 2400 Hr) /S2€  End(2400Hy (334
paTE sampLeED: - [3-92 Start (2400Hr) (337  End(2400Hn) _/33E
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
(2400 Hr) (gal) f (mhos/em @ 25° C) °F) {visual) (visual)
/35 2, G Y & 7o, S GOHY K &
FESY, | 2~ 43S 9 77¢ £5. 9 L L
J23y 48 e G Ge” LS ¢ L L
13357 24 D507 96 G = L Ao
1524 306 2% 95 1 £9.9 b 3,
D. O. (ppm): pt ODOR: / Sled [~ e K4
(COBALTO- 100)  (NTU 0 - 200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1): e
BURGING EQUIPMENT SAMPLING EQUIPMENT

— 2* Bladdar Pump

—J'—-/ Baifer (Taflon®)

Liignature:

—~— Baller (PVC) —- DDL Sampler ——. Bailer {Stainiess Stosl)
wm— Submersible Pump —— Baliar (Stainlass Steel) —  Dlpper e Submersible Pump
— Well Wizardn+ _——~ Usdicated e Wail Wizardm v Diodicatad
Cther: {“%m‘:ﬂi* Cther: =

WELL INTEGRITY : gA Lock #; 22£ 9
REMARKS :
Mater Calibration: Date: Time: Meter Serial #; Temperature °F:
{ EC 1000 / ) (DI Y (pH7 / ) (pH 10 / ) (pH 4 / )
Location of previous calibration: £/

/ /J—L — é- Reviewed By: L Z Page S of &
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] Rev. 2, 593
@ WATER SAMPLE FIELD DATA SHEET
\_/ PROJECT NO: (5205 -4 2.5 SAMPLE ID: A4
EMCON PURGED BY: .13 Lanm s CLUENTNAME: _Arcp Q)43
e . v
SAMPLED BY: _J. L.l ap- LocATIoN: _ CaX[anonl Ca
TYPE: Ground Water _.& Surface Water Treatment Effiuent Cther
CASING DIAMETER {inches): z____ 3.X. 4 45 6. Other
CASING ELEVATION (feetMSL): _As A VOLUME IN CASING (gal): __3.3.
DEPTH TO WATER (feet): _[2 .. 0 CALCULATED PURGE (gal): 2K <
DEPTH OF WELL (feet): _22.9< ACTUAL PURGE VOL. (gal): __Zr
DATEPURGED: __ 712 9% Start 2400HY) 399 End(2400Hy 38T
DATE SAMPLED: _ 2~ [7-G 7 Start (2400 H L ¥0C . End (2400 Hy L9002
TIME VOLUME pH EC. TEMPERATURE  COLCR TURBIDITY
(2400 Hr) {gal.) {units) {umhos/cm@ 25° C) °F (visuai) {visual)
/352 G m49 Gig 7.9 GIRY  gan v
1252 J2 0L 926 07/ ‘o L
1357, 1§ 75, Sz ’7(* / L
1369 24 R 7¢c oY Vi J 1
(385 30 120 Ged 700 ] I
D. O. (ppm): g ODOR: MG gt A2 AN
(COBALT0-100)  (NTU 0- 200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (Le. FB-1, XQUP-1): AL
PURGING EQUIPMENT SAMPLING EQUIPMENT
w— 2° Bladder Pump —— _Bailer (Teflon®) — 2" Bladdar Pump —L/Baﬂar (Teflon®)
A Centrifugal Pump —— Bailar (PVC) ~——— DDL Sampler —— Baller (Stainless Steei)
—w— Submersible Pump ~e—  Baller (Stainless Stesl) ~— Dippsr ——-  Submersible Pump
— Wall Wizarg™ —  Dadicated —— Well Wizargm™ ——  Dadicatad
Cther: Other:
WELL INTEGRITY : ¢ K LocK #: L2 EL
AREMARKS :
Moeter Calibration: Date: Time: Meter Serial #: Temperature °F:
( EC 1000 / ) (DI Y(pH7 / ) (pH 10 / ) (pH 4 / )
Location of previous calibration: M-/
—
! ~ ri g .
_Signature: Cos Uy '.’.///;-_f—'——' —  Reviewed By: \J/; Page s of ¢
P,
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PROJECT NO: (o 30 $2.01

WATER SAMPLE FIELD DATA SHEET

HAeav. 2, 519?

savpLeD: _ AL - |

EMCON PURGED BY: ). LU AINS

CLENTNAME: _Arcys 2ibYy

ASBOCIATER

- % ”~
SAMPLED BY: (3 U iAam S

Location: QAY /a0 OA

TYPE:  Ground Water _21 Surface Water

éignature:

—— Treatment Effiuent Cther
CASING DIAMETER (inches):  Zo— 3 4. 45—  6X_ Other
CASING ELEVATION (feet/MSL) : l\_) A VOLUME IN CASING (gal.): L&
DEPTH TO WATER (feet): _L 3.0 CALCULATED PURGE (gal): 20 % 2
DEPTH OF WELL (fest): 23-3 K ACTUAL PURGE VOL (gal): _ //C
DATEPURGED: 1% 42 Start (2400 Hr) LY/ End@4c0mny £G4 T
OATESAMPLED: (057 swn(400Hy LLYS . End (200 LY YT
TIME VOLUME pH E.C. TEMPERATURE COLOR TURBIDITY
{2400 Hr) (gal) units) (pmhos/cm @ 25° C) (°F (visual) (visual)
4oy 22 e oYY 706 CORG  Mepd
1421 44 242 /041 N s L 1
[e03h A 7,45 9 9 .4 L L
- I
v3g 98 Y03 040 7157 4 /
%42 ] D50 bz s s’ L i
D. O. (ppm): Wi onor: _STRosw ot A~
-’ (COBALTO-100)  (NTU 0 -200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1): LI
BURGING EQUIPMENT SAMPLING EQUIPMENT
—  2° Bladder Pump —— Baller (Taflon®) ——— 2° Blagdar Pump Xg Bailer (Teflon®)
7!.‘ Centrifugal Pump —— Bailer (PVC) —— DDLU Sampler ——  Bailer {Slalniess Stesl)
Submersible Pump «—— Baller (Slainless Stasl) — Dipper . Stbmefsibla Pump
——  Wall Wizarg™ ~—— Dodicated — Well Wizarc™ ——— Dodicated
Cther: Other:
WELL INTEGRITY : O£ Lock#: _ 256 %
REMARKS :
Meter Calibration: Data: Time: Meter Serial #: Temperature °F:
( EC 1000 / )y (DI Y(pH 7 / }(pH 10 / Y (pH 4 / )
Location of previous caiibration: ____ /% {
Gy Md_u~ : Reviewed By: ﬂ Page S o &
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EMCON

PROJECT No: G F0-52 0|

WATER SAMPLE FIELD DATA SHEET

SAMPLEID: 74_ Q 7_2

Rev, 2, 5/91‘1

PURGED BY: 3. 12 li{ A% S

CLIENTNAME: Lree 216

ASBOCIATES

SAMPLED BY: _~T. il s Afux

LOCATION: Oavl AvnxD) (A

TYPE: Ground Water /i

Surface Water Treatment Effiuent Other
CASING DIAMETER (inches): Z___ 3. 4. X 45 ____ 6——  Other
CASING ELEVATION (feet/MSL) : oA VOLUME IN CASING (gal): _/O: <
DEPTH TO WATER (feet): 1 3. (4 CALCULATED PURGE (gal): .5 2.¢
DEPTH OF WELL (feet) : 232 ACTUAL PURGE VOL. (gal): S >
DATEPURGED: . 13 -9 2 Start (2400 Hr) LSS End(2400Hy /S 2 [
DATE saMPLED: _ 3 I+ -9} Start (2400 H) LS 2% End(2400Hy /3" 2 C
TIME VOLUME pH EC. TEMPERATURE COLOR TUARBIDITY
(2400 Hr) (gat.) (units) (umhos/em®@ 25* G) A (visual) (visual)
/S o8 /0.5 743 G g4 7% ¢ GRRE  HzRrpy
2511 2).0 20N /02 ¢ V6, s~ ! 7
/<1y 318 R.OS™  [iISY GG & y /
/(5% 42.0 Qe ¢ AR LS y v
12/ 52.5 AT 98, 7 ! /
D. O. (ppm): A ODOR: D! b { A~ it 4 PAAN
d (COBALTO0-100)  (NTUO-200)
FIELD QC SAMPLES COLLECTED AT THIS WELL ({i.e. FB-1, XDUP-1): Vi
BURGING EQUIPMENT SAMPLING EQUIPMENT
e 2" Bladder Pump ~— Bailer (Teflan®) —— 2° Blagdar Pump L Bailer (Teflon®)
.& Contrifugal Pump e Bailer (PVC) —~ DDL Sampler e Baiier (Stainless Stoel)
—— Submersible Pump = Bailer (Stainless Stesl) w— Dipper = Submatsible Pump
— Well Wizaram™ —= Daticated e Well Wizarg™ —  Dedicated
Other; Cther;
WELL INTEGRITY : OK Lock #: MLV Joc (o
REMARKS :
Mater Calibration: Date: Time: Meater Serial #: Temperature °F:
( EC 1000 ! ) (ol Y(pH7 / y(pH10 / J{pH4 / )
Location of previous calibration: e
i
f
Lﬁgnature: ,&/ “é%"%‘"“—“ Reviewed By: — Zl 5 Page G of e
J






