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INTRODUCTION

At the request of ARCO Products Company (ARCQO), RESNA/Applied GeoSystems (AGS)
performed a preliminary tank replacement assessment to evaluate the presence of petroleum
hydrocarbons in the subsurface soil in the area adjacent to three underground gasoline-
storage tanks and in the area of the proposed new tanks prior to future tank removal and
replacement operations at ARCO Station 4494 located at 566 Hegenberger Road in
Oakland, California. The assessment included drilling twelve soil borings, collecting and
laboratory analyzing selected soil samples from the borings, and summarizing previous work
performed by others at the site, and preparing this report presenting the field procedures,

results, and conclusions of this assessment.
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SITE DESCRIPTION AND BACKGROUND
L General

The site is an operating gasoline station at 566 Hegenberger Road on the northeastern
P corner of the intersection of Hegenberger Road and Edes Avenue in Qakland, California,
as shown on the Site Vicinity Map (Plate 1). The site is on a relatively flat lot at an
elevation of approximately 5 feet above mean sea level. The site is situated in a
commercial/industrial area of the City of Qakland, approximately 1,000 feet east of
Interstate Highway 880. This commercial/industrial area is occupied by a wide variety of
businesses including fast food restaurants, the Qakland SPCA, union halls, tool
manufacturers, trucking firms, construction firms, sign painting firms, motels, and inns. The
® Oakland-Alameda County Coliseum complex is located approximately 1/2-mile northwest
of the site. The site is bounded by a restaurant to the north, a parking lot for a restaurant
to the east, restaurants to the west across Hegenberger Road, and a Shell Qil service station

across Edes Avenue to the south.

Before its development in 1969, the subject property was covered by a sparse growth of
| native grasses and weeds, and was situated on reclaimed tidal marshlands covered by
@ approximately four feet of artificial fill (Soil Mechanics and Foundation Engineers [SMFE],
1968). The fill material was described by SMFE as heterogeneous sandy gravelly clay
containing construction debris, including pieces of concrete, asphalit, and metallic slag. The
source of the construction debris was unknown. Below the fill material was marshland soil
and bay mud deposits. SMFE reported that the site may contain a buried tidal slough
crossing the southern portion of the site. This slough was filled in between 1947 and 1953,

based on observations of aerial photographs from those years, and replaced with an
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excavated drainage channel (Pacific Aerial Surveys, 1947 and 1953). This drainage channel
was then filled in and replaced with a 72-inch storm drain pipeline sometime after 1968.
The buried channel is approximately located on the Generalized Site Plan (Plate 2) from
information provided by the City of Oakland. Three pipelines were reported by SMFE in
1968 to cross the central portion of the property in a northeast-southwest direction, including
® the 72-inch-diameter storm drain, a 48-inch-diameter sanitary sewer, and an abandoned
sanitary sewer pipeline. Approximate locations of the storm drain and sewer lines based on

plans supplied by the City of Oakland Public Works are shown on Plate 2.

Microfiche plans at the City of Oakland Building Inspection Department (OBID) indicate

that the site was originally developed by Gulf Oil Company (Gulf) as a service station in

1969. Buiiding plans for the Gulf station show three underground storage tanks (UST) east

o of the station building, and a fourth tank (possibly a waste-oil tank) may have been located *
adm ﬂ%mtgmg% wall of the station building just south of the USTY. Roobfile of tis J

Oaklamzl Fire Department indicate that Gulf removed and replaced one 10 Dﬂﬁ-gallon UST

in 1975. No record of soil sa:mphng to document posslhle leakage from the tank(s) was,

found.

AGS understands from information supplied by ARCQO, that ARCO purchased the site from
® Gulf in 1977, and that one 280-gallon waste-oil storage tank was located west of the statign
building: On December 16, 1988, the 280-gailon waste-oil storage tank was excavated and
removed from the site by Crosby and Overton of Qakland, California. Three 10,000-gallon
® underground gasoline-storage tanks are at the site: one regular gasoline-storage tank, one
super-unleaded gasoline-storage tank, and one regular-unleaded gasoline-storage tank. It
is also AGS' understanding that ARCO plans to remodel the site and replace the existing

gasoline-storage tanks in 1991.
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Geology

The site is located along the eastern margin of San Francisco Bay within the East Bay Plain,
in the northwestern portion of the San Leandro Cone near the boundary of the Oakland
Alluvial Plain (Hickenbottom, 1988). The East Bay Plain lies within the Coast Range
o geomorphic province and is characterized by broad alluvial fan margins sloping westward

into San Francisco Bay.

The site area formerly was occupied by shallow tidal marshes, and a channelized tidal slough
is still located directly across Hegenberger Road from the site. Helley (1979) mapped the
earth materials underlying the site area as Holocene-age bay mud estaurine deposits
composed of unconsolidated, water-saturated, dark plastic clay and silty clay rich in organic
9 materials, with local lenses and stringers of well-sorted silt, fine sand, and peat. These
estaurine materials, known locally as Bay Mud, were deposited primarily in brackish- to salt-
water marshes along the margins and beneath'the waters of San Francisco Bay during
interglacial periods before and after the Wisconsin Glaciation in late Pleistocene time
(Goldman, 1969). The estuarine Bay Mud materials interfinger with Holocene-age fine-
grained alluvium deposited by standing floodwaters that periodically inundate the low

interfluvial basin areas and fresh-water marshes (Helley, 1979).

Hydrogeology

Alameda County uses ground water as part of its domestic water supply. The remainder of
the water supply is derived from surface reservoirs and from imported water that is
transported in from the Mokelumne Aqueduct, the State Water Project, and the Hetch
Hetchy Aqueduct (Hickenbottom, 1988).

“— Applied GeoSystems
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Ground-water quality in the water-bearing units of the San Leandro Cone is generally good
(meets recommended primary and secondary standards for drinking water). The most
productive water wells in the San Leandro Cone are those completed within the older
alluvium units. The older alluvium units consist of permeable alluvial fan deposits
characterized by poorly consolidated to unconsolidated gravel, sand, silt and clay
(Hickenbottom, 1988). These units contain appreciable quantities of ground water, and are
therefore considered to be the principal ground-water reservoir in the East Bay Plain area.
Smalier amounts of ground water occur in the younger alluvium, fluvial deposits, interfluvial
basin deposits, and Bay Mud estaurine deposits. These deposits generally are relatively thin
(less than 120 feet thick), and generally yield only small amounts of ground water to wells.
The Bay Mud unit is important to the ground-water resources of the East Bay Plain because
of the low permeability of the Bay Mud functions as a barrier to the vertical movement of
salt water from San Francisco Bay into the older alluvium. The Bay Mud is generally water-
saturated because most of it lies below the water table. However, it is not considered as a
useable source of ground water to wells because of its low permeability and because it is

believed to contain mostly salt water (Hickenbottom, 1988).

The inferred direction of ground-water flow in the vicinity of the site is to the
west\southwest based on regional and local topography and drainage patterns. The depth
to first ground water has been measured to be approximately § to 15 feet in the area of the
site (Alameda County Public Works, 1990).

The site is located approximately 3,500 feet east of San Leandro Bay, which is a smaller
portion of San Francisco Bay. The nearest streams to the site are Elmhurst Creek, which
is located approximately 1,300 feet north of the site, and San Leandro Creek which is
located approximately 6,500 feet south of the site. Both creeks originate in the East Bay
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Hills, which are a part of the Diablo mountain range, and drain directly into San Leandro
Bay. Water enters these creeks by direct runoff from rural and urban areas, through
numerous small tributaries, and through numerous storm sewer outlets originating in the

urbanized areas. Water also enters the much larger San Leandro Creek from overflow from
the East Bay Municipal Utility District’s Lake Chabot reservoir located in the East Bay Hills
® north of the city of Castro Valley.

PREVIOUS WORK

Prior to the present assessment, Pacific Environmental Group (Pacific) performed an
environmental investigation related to the removal of the underground waste-oil storage
tank (Pacific, 1989). AGS submitted a work plan (AGS, 1989) to the local regulating
® agencies to perform a limited subsurface environmental investigation (AGS, February 1991),
and also performed a site history and limited environmental records search of the
surrounding area (AGS, 1990). The results of these investigations are presented in reports
by AGS and Pacific listed in references of this report. A brief summary of previous work
performed at the site is tncluded in Appendix A of this report. Cumulative laboratory
results of soil samples collected during previous investigations are summarized in Tables 1

and 2.

FIELD WORK

A permit was obtained from Alameda County Flood Control and Water Conservation
District (Zone 7) before drilling the twebve borings (B-6 through B-17) at the sitey A copy
of the permit is included in Appendix B. Field work at the site for ARCO was conducted
in accordance with AGS field protocol and the Site Safety Plan (AGS, March 1991). A

— Applied GeoSystems
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description of the field methods and the Site Safety Plan is included in Appendix C, Field
Methods.

Drilling

® On March 11, 1991, one soil boring (B-6) was drilled in the area of the proposed future
gasoline-storage tanks, and four soil borings (B-7 through B~-10Y were-drdicd around-the-
perimieterof the three existing waderground gasoline-storage tanks, to evaluate the presense
of gasoline hydrocarbens in the soit in those areas. @n March 26, 1991, five soil borings*
(B-11 through B-13) were drilled in the area of the proposed station building W&l #sik
boring (B-16) was driiled approximately five feet southwest of the southwest corer of the
proposed future gasoline-storage tanks, and one boring (B-17) was dritled it Iﬁﬁm&wgst
® corper of the site to evaluate the presence of petroleum hydrocarbons in the wil in thes
proposed development areas. The locations of the twelve boﬁnﬁ are shown on Plate 2. »

Soil Sampling and Description

¢
Soil samples were collected and described from borings B-6 through B-17 during drilling.
A summary of the Unified Soil Classification System used to identify the soil encountered
@ during drilling is presented on Plate 3, and the descriptions of the soil encountered in the
borings are presented on the Logs of Borings (Plates 4 through 15). Soil samples were
collected at intervals of five feet or less from the ground surface to the total depth of the
° borings. A summary of the sampling methods used for this assessment are presented in
Appendix C.
. .
2
@
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The earth materials encountered in borings B-6 through B-17 consisted primarily of sandy
to silty clay and some clayey sand and clayey gravel. Artificial fill material consisting
o predominantly of moist, dark brown to black sandy to silty clay was encountered from
immediately below the asphalt and baserock covering the site to depths of approximately
4 to 11-1/2 feet. The artificial fill materials consisted of a heterogeneous mixture of silty
® to sandy clay, fragments of metallic slag and glass, concrete debris, and silty to gravelly sand.
During drilling, perched ground water was encountered in borings B-6 and B-16 at depths
of approximately 6 to 7 feet. Beneath the heterogeneous fill materials, a relatively
homogeneous moist to wet, gray to black, silty to fine sandy clay was encountered to depths
of approximately 8 to 12-1/2 feet. Beneath the silty to fine sandy clay, ground water was
encountered in a gray to black clayey sand to sandy clay, which extended to the bottom of
borings B-7, B-9 through B-15, and B-17 at depths of approximately 11 through 15-1/2 feet.
® Graphic interpretations of the soil stratigraphy encountered during this assessment and in
an earlier investigation beneath the site are shown on Geologic Cross Sections A-A’, B-B’,

C-C, D-D’, E-E’, and F-F’ (Plates 16 through 20).

Subjective evidence of hydrocarbons was noted during drilling in borings B-7, B-8, B-9, and
B-10 adjacent to the underground-storage tanks, and in boring B-17 in the northwest corner
of the site. Field organic vapor meter (OVM) measurements of soil samples from borings
@ B-7 through B-10 ranging from 11.5 to 767 ppm were noted from depths of approximately
4 feet to first-encountered water. A sheen was noted on the surface of the ground water
encountered in boring B-17. No subjective evidence of hydrocarbons was noted in samples
from borings B-6 and B-16 in the proposed new tank area, or from borings B-11 through B-

15 in the proposed station building area.
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Sampling of Stockpiled Soil

A composite soil sample was be collected from the approximately one cubic yard of
stockpiled drill cuttings from borings B-6 through B-17 on April 11, 1991. A description of

composite soil sample collection procedures is included in Appendix C of this report.
LABORATORY METHODS

Selected soil samples collected from borings B-6 through B-10 were analyzed for total
petroleum hydrocarbons as gasoline (TPHg) and the gasoline constituents benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) using modified Environmental Protection
Agency (EPA) Methods 8020/8015/3050 as per ARCO’s Preliminary Tank Replacement
Assessment Specifications. The soil samples were analyzed at Applied Analytical

Environmental Laboratories (California Hazardous Materials Testing Laboratory

Certification No. 1211) in Fremont, California.

Selected soil samples collected from borings B-11 through B-17 were analyzed for TPHg and
BTEX using modified EPA Methods 5030/8015/8020, total petroleum hydrocarbons as
diesel (TPHd) using modified EPA Methods 3550/8015, and total oil and grease (TOG)
using modified EPA Method 413.1. The composite soil sample collected from the drill
cuttings stockpile was analyzed for TPHg and BTEX by the methods described above, and
for organic lead by the method described in the December 1987 California LUFT Manual.
The soil samples were analyzed at Sequoia Analytical Laboratory (California Hazardous
Materials Testing Laboratory Certification No. 145) in Redwood City, California.
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RESULTS OF LABORATORY ANALYSES

The cumulative results of the iaboratory analyses of soil samples are summarized below and
in Table 1. Copies of the laboratory analysis data sheets and Chain of Custody Records are

included in Appendix D. The laboratory analyses of soil samples indicated the following:

In the area of the existing underground gasoline-storage tanks (borings B-7 through B-10):

Nondetectable levels (less than 1.0 ppm) of TPHg were reported in soil
samples from a depth of 10 feet in borings B-7 and B-9. Low levels ranging
from nondetectable (less than 0.005 ppm) to 0.037 ppm of BTEX were
reported in the above soil samples.

Detectable levels of TPHg ranging between 3.0 to 63 ppm and BTEX ranging
between nondetectable to 1.0 ppm were reported in soil samples from a depth
of § feet in borings B-7 through B-10, and at a depth of 10 feet in boring
B-10.

In the area of the proposed underground gasoline-storage tanks (borings B-6 and B-16):

Nondetectable levels of TPHg and BTEX were reported in soil samples from
depths of 5 and 5-1/2 feet in boring B-6 and B-16. In addition, nondetectable
levels of TPHd (less than 1.0 ppm) and TOG (less than 30 ppm) were
reported in the soil sample from a depth of 5-1/2 feet in boring B-16.

In the area of the proposed service station building (borings B-11 through B-13):

Nondetectable levels of TPHg, BTEX, and TPHd were reported in soil
samples from depths of 5, 6, 10-1/2, and 11 feet in borings B-11 through B-15.
Nondetectable levels of TOG were reported in soil samples from a depth of
6 feet in borings B-12 and B-13, and from 10-1/2 to 11 feet in borings B-11
through B-15.

Detectable levels of TOG ranging between 280 10 570 p
soil samﬁwﬁm fdupths f 5 tu'ﬁ‘ i
howe BT oI rEEHe: ;
deptﬁsﬁ?ﬁw&nﬁ feet.

ppm wercreported in
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In the northwestern corner of the site (boring B-17):

in Ewmg B-17. A nondetectable level of TPHd was reported for the above
soil sample; however, the detection limit for this sample was 100 ppm because
of the 1,100 ppm TOG reported in the sample.

DISCUSSION AND CONCLUSIONS

The following conclusions are based on the results of this limited assessment:

o

The soil above first-encountered ground water near the three existing underground
gasoline-storage tanks has been impacted by low levels of gasoline hydrocarbons
ranging between nondetectable to 63 ppm TPHg and nondetectable to 1.8 ppm
BTEX.

The soil above first-encountered ground water in the area of the proposed
underground gasoline-storage tanks has not been impacted by gasoline hydrocarbons
based on nondetectable levels of TPHg and BTEX. However, the former waste-oil
storage tank was located in the southern end of the proposed tank pit, and therefore,
residual levels of TOG and TPHd may be encountered in this area during excavation,
as indicated by laboratory results of a soil sample collected from boring B-1 in
October 1989.

The soil above first-encountered ground water in the area of the proposed station
building has not been impacted by gasoline or diesel hydrocarbons based on
nondetectable levels of TPHg, BTEX, and TPHd. However, the soil above first-
encountered ground water in the eastern area of the proposed station building has
been impacted by heavy hydrocarbons based on detectable levels of TOG ranging
between 280 to 570 ppm in soil samples collected at a depth of 5 feet in borings
B-11, B-14, and B-15. The heterogeneous materials used for artificial filling of the
former drainage ditch that crossed the site prior to the site’s development may be a
potential source of the TOG encountered in this area of the site.

The soil above first-encountered ground water in the northwestern corner of the site

has been impacted by gasoline hydrocarbons at a level of 69 ppm TPHg, and oil and
grease hydrocarbons at a level of 1,100 ppm TOG.

11
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0 The black hydrocarbon product noted in the soil and ground water during drilling
and sampling of boring B-2/weil MW-2 in October 1989 was not observed during the
drilling of borings B-7 through B-10, suggesting that this black hydrocarbon product
1s limited laterally to the area of boring B-2.

o The shallow earth materials beneath the site appear to consist of a heterogeneous
mixture of imported fill materials, as evidenced by the presence of silty to sandy clay
with metallic slag, glass fragments, concrete, and sand and gravel materials

® encountered during drilling of borings B-6 through B-17. These materials were also

encountered during the earlier AGS investigation while drilling borings B-1 through

B-5.

0 The depth to first-encountered ground water varied beneath the site between the
@ depths of 7 to 12-1/2 feet during drilling of borings B-6 through B-17. The water
encountered in borings B-6 and B-16 in the southern portion of the site at depths
of 6 to 7 feet appears to be seasonally perched water occurring along the boundary
between the fill materials and the underlying native soil. The water encountered in
borings B-7 through B-15 and B-17 at depths of 8 to 12-1/2 feet appear to be ground
¢ water under semi-confined or confined conditions since the water level rose in most
of the borings to approximately 7 feet during drilling.

LIMITATIONS

This report was prepared in accordance with generally accepted standards of environmental
geological practice in California at the time of assessment. The assessment was conducted

solely to evaluate environmental conditions of the soil for gasoline hydrocarbons at the site

in the areas of the existing product-storage tanks and future tanks. No soil engineering or
geotechnical implications are stated or should be inferred. Evaluation of the geologic
conditions at the site for the purpose of this assessment is made from a limited number of

observation points. Further investigation, including subsurface exploration and laboratory

¢ testing of soil and ground-water samples at the site, can aid in evaluating subsurface
environmental conditions and reduce the inherent uncertainties associated with this type of
limited subsurface assessment. Subsurface conditions may vary away from the data points
e available.

12
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little or no fines. ML Silty or Clayey fine Sands,
or Clayey Siits with slight
Poorly—graded Gravels or plasticity.
GRAQ\EEL GP G&?vel—Sandrmixtures. Asu'gs I o T low 1
li . ic Clays of low to
8 GRAVELLY fHe or no Thes CLAYS CL nr'lmoe:lgizmcplasﬁity. Gravelly
SOILS CM |Silty Graveis, Gravel—Sand~ LL<SO Clays, Sondy Clays, Silty
Silt mixtures. Claya, Lean Clays.
Ge Clayey Gravel, Gravel-Sand Crganic 5ilts and Organic
COARSE— =Clay mixtures. FINE— oL Silt=Clays of low plasticity]
GRAINED Well-graded Sand or GRAINED - -
- Inerganic Silts, micgceous
L SOILS SW E;a"f'_ﬁ_'\'zs Sands, little or SOILS MH |or distomaceaus fine
- Sandy or Silty Soils,
SAND SILTS Elastic Silts.
Poorly=graded Sands or - -
AND SP Gravelly Sands, little or AND CH inorganic Clays of high
SSAOl\llEg no Fines. I(_:ngg plasticity, fat Clays.
>
. . Organic Clays of medium
e SM rsr"'i;{u?::ds' Sand-Silt QH g?”high plasticity, ¢rganic
} . ilts.
SC |Clayey Sands, Sand—Clay | HIGHLY CQRGANIC SOILS PT Peat ond other highly
mixtures. Organic Soils.
T Depth through which Sand pack
| sampler ig driven
:: Bantanite
Relatively undisturbed
sample
Neat cement
@ No sample recovered
l Caved native soil
A J Stotie water level
= observed in well/boring Blank PVC
® \v Initial water level - ] Machine—slotted PVC
== obsarvad in boring ==
S-10 Sample numbar P.1.D. Photaionization detectar
BLOWS REPRESENT THE NUMBER OF BLOWS OF A 140-POUND HAMMER
‘ FALLING 30 INCHES TO DRIVE THE SAMPLER THROUGH EACH 6 INCHES
OF AN 18—INCH PENETRATION,
DASHED UNES SEPARATING UNITS ON THE LOG REPRESENT APPROXIMATE
BOUNDARIES ONLY. ACTUAL BOUNDARIES MAY BE GRADUAL LQOGS
REPRESENT SUBSURFAGE CONDITIONS AT THE BORING LOCATION AT THE
TIME QF DRILLING ONLY.
== UNIFIED SOIL CLASSIFICATION SYSTEMPLATE
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Depth of boring: 7 feet

Well depth:

Screen interval:
Drilling Company:

Method Used:

Diameter of boring: __6 inches Date drilleg:__ 3—11-81

N/A Material type: N/A Casing diameter: N/A
N/A Slot size: N/A
Exceltech Drilling Driller: Rich and Scott

Solid Stem Auger

Field Geologist: Ken Mateai

k

Signature of Registered Professional:

Registration No.: State:
Sample| = USCS well
DeptH =9MPIe H el
P No. | 2 P.I.D. Code Description Const.
m
Paved parking area.

- 9 Asphatt (2—1/2 inches) and pea gravel (4 inches). TUVY

CL Sandy clay, dark brown, moist, low tao medium plasticity, vvvvvvv

very stiff:  Fill. 7971

-2 AR

T CH Silty clay, black, moist, high plasticity, stff to very s‘tif’r’:_vvv‘:"vvvr

Fill. VYY)

L 4 - A

23 | istf v v ¥

S5 527 - Sp Grove\lflgwsodngjnsv;th Eﬁfk fragments, gray anc brown, mmstvvv;vv‘

L 5 - 8 ’ CL Sandy clay, black, very moist, low to medium plasticity, gvv v

stiff:  Native soil. vV v

V ¥  Wet at 7 feet. vy VY

Boring terminated at 7 feet,

L 5 - |
- 10+
L 12
L 14 -
- 16 .
- ’IB -
L 20 4

P\ AT

== = LOG OF BORING  B-6 PLATZ

L
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Depth of boring: 15—-1/2 feet

N/A

Well depth:

Screen interval:

N/A

Diameter of boring:_ 6 inches Date driiled:__3—11=91
Material type: N/A Casing digmeter: N/A
Slot size: N/A

Crilling Company:

Excellech Drilling

Driller: Rich and Scott

Method Used:

Solid Stem Auger

Field Geologist: Ken Mateik

Signature of Registered Professional:
Registration No.:

State:

USCS
Code

Sample

Depth No.

Blowsg
o
]

Well

Description Comst.

Paved driveway area.

TV

Asphalt {6 inches) and baserock {6 inches). o

CL

Py Y v ¥

Sondy clay, brown, matst, medium plasticity, very stff: 0T T

CH

29

492

Silty clay, black, damp to meist, high plasticity, very stiff|v_Y_Y_¥]
Fill. T v v v
vV
VY VY
RV
v YT Y
vV ¥V Vi
v vv
7w
v v I

vV VY

Moticeable product odor.

Obvious product odar.

—vvVvv

|
~ =~
|«

197

L1124

Silty clay, black mottled with blue—gray, very moist, high [ Y 7 V]
plasticity, stiff; noticeable product oder: Notive soil

o -

8“15\ /8

Clayey sand, black, wet, medium dense,
v vV vV

vV
v ww

ARV
v T w9

Boring terminated at 15-1/2 feet.

Vs
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Depth of boring: 6-1/2 teet Diameter of boring:__6 inches  Date drilled: __3-11-91
Well depth: N/A Material type: N/A Casing diameter: N/A
Screen interval; N/A Slot size: N/A

Drilting Company: Exceltech Drilling Driller: Rich and Scott

Method Used: Solid Stem Auger

Field Geologist: Ken Mateik

Signature of Registered Professional:

Registration No.: State:
Sample | 2 Uscs Well
DeptH ~GMPpPie . -
& No. % P.LD. Pade Description Const.
L Q4 - —
sC Asphalt (3 inches) and baserock (9 inches). A
CL Sandy cloy, black, moist, low plasticity, very stff: Fill. VVVVVVV
- 2] - vV VY
Mottled with light gray, gloss and rock fragments v‘?vvvvv
common; abvious prodct ador. vV VY
] 4 Stri £ fi d o0
s_5 8 ringers of fine sand. RS
18 | 767 vv v vy
- & 7 Refusal at 6—1/2 feet due to concrete debris. vvvvvv‘
Boring terminated ot 6-1/2 feet.
- B S
L 10 4
L1124
L 14 -
L 16
- 18_
L 20
e :
= LOG OF BORING  B-8 PLATE
ARCO Service Station 4494 Q
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@
Depth of boring: 13—1/2 feet Diameter of boring:__6 inches  Date drilled:__3—11-91
Well depth: N/A Material type: N/A Casing diameter: N/A
Screen interval: N/A Slot size: N/A
@ Dritling Company: Exceltech Drilling riller: Rich and Scott
Method Used: Solid Stem Auger Field Geologist: Ken Mateik
Signature of Registered Professional:
Registration No.: State:
®
vy
DeptH Sample| 2 USCs e Well
p No. c‘% P.1.D. Code Bescription Const.
Paved driveway area.
¢ Lo —
cL Asphalt (2—=1/2 inches) ond baserock (9 inches). Ay
CL Silty clay with abundant glass fragments, black, moist, [ ¥ V.Y
- 2 low to medium plasticity, stiff; noticeable product 7 v vV
odor:  Fill. vy vl
A
vV v
® | 4 5 vV VY
vV VY
S-5 iB 75 R A
13117, Silty clay, blue—gray, moist, high plasticity, very stiff; vvvvvvv
F 8 noticeable product odor: Native soil. 7Y v
v VvV
vvw
. 8 4 vV V9
- vV v
iR
4 Abundant plant organics and peat. RAAA
L 1045-10 4 Noticeable product odor. ow v
g 27 v v V9
VvV
® 45 . v Alternating layers of black and gray with peat fragments. vvvvvvv‘
AR
5-13 il’a sC Clayey fine sand, gray, wet, loose; plant roots and Vgg:
3] 5.1 v~ medium to coarse sand in_sample head. v
- 14 Boring terminated at 13-1/2 feet.
. - 16 -
- ‘IB -
® o0
L
Y ) \ . LOG OF BORING  B-¢ PLATE
— - ARCO Service Station 4494 7
pelles CeoSystems _ 566 Hegenberger Road
PROJECT: 69038—-5 Oakland, Califorma




Depth of boring: 11 feet Diameter of boring: 6 inches  Date drilled;_ 3—-11-81
Well depth: N/A Materiai type: N/A Casing diometer: N/A
Sereen interval: N/A Slot size: N/A
Drilling Company: Exceltech Drilling Driller: Rich and Scott
Method Used: Solid _Stem Auger Field Geclogist: Ken Mateik
Sighature of Registered Professional:
Registration No.: State:
vs
kSomple = UsCs A Well
Dept No. a% F.1.D. Coda Description Const.
Paved driveway area.
L0 - ‘ : —
Asphatt (3 inches) and baserock (12 inches). vV
el
-2 A CL Fine sandy clay, black, maist, fow to medium plasticity, vvvvvvv
very stiff; noticeable product adori Fill, vY v
A
vw v
-4 7 vV 7Y
S_5 i” Fragments of metaliic/glass siag. vvvvvvv‘
13111.5 _ _ _ VvV
L 5 4 CH Sandy clay, black and blue—gray, moist, high plgsticity, [wvwwvw
very stiff; noticeable product odor: Fill. KA
YA
vYw
v v v w2
- 8 Some peat and roots. LRI
Vv v 7 9
8 LR
AR v
L 1045—10 i@ Obvious product odor. vvw
13 143 GC Clayey gravel, gray, very moist, medium dense. A
- Boring terminated at 11 feet due to concrete debris.
- 14 1
- 16 —
— ‘]8 -
. 20 4
= _
=\ ~ LOG OF BORING  B-10 PLATE
= ARCO Service Station 4494 Q
cpplied CeoSysiems 566 Hegenberger Road
FROJECT: 69038-5 Oakland, Caiifornia




Depth of boring: 13 feet
Well depth:

Screen interval:
Drilling Company:
Method Used:
Signature of Registered Professional:

Diameter of boring:__6 inches Date drilled:__3—26-91

N/A Material type: N/A Casing diameter: N/A
N/A Siot size: N/A
Exceltech ODrilling Driller: Cam & Tim
Solid Stem Auger Field Geologist: Steve Bittman

Registration No.: State:

Depth

Sample
No.

USCS
Code

Blowd
o
]

Description

Well
Const.

Asphalt (3 inches) and baserock (10 inches).

v v VvV
vV

CH

Silty clay, black, damp, high plasticity, stiff:  Fill.

- SM

Silty sand, fine—grained, black, moist, loose, abundant
glass fragments: Fill.

T CH

Sity clay, gray, moist, high plasticity, stiff: Native soil. |

Very stiff,

Smatl roots and peagt fragments.

C

Clayey sand, groy, wet, loose.

—V VY

CAA)
v v v
VvV VY

Vv
VvV

VV VYV
vV
LARVERVERY)
vV Y
AR
AR
vV YV
¥V V]
AR
NARTERAR
VvV
VY Y
AR BV RV RNG
VvV Vi
CAAA
LRV
v v v
TV

Boring terminated at 13 feet.

—

N

LY
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@
Depth of boring: 12 feet Diameter of boring: _ 6 inches  Date drilled: _ 3—28~91
Well depth: N/A Material type: N/A Casing diameter: N/A
Secreen interval: N/A Slot size: N/A
@ Drilling Company: Exceltech Driliing Driller: Cam & Tim
Method Used: Solid_Stem Auger Field Geologist: Steve Bittrman
Signature of Registered Professional:
Registration No.: State:
@
Sample| 2 USCS W
Depth =9Mpie e ell
p No. O_g P.1.D, Code Description Const.
¢ a
Asphalt (3 inches) and baserock (10 inches). AR
CL Silty clay, black, damp, low plosticity, stiff, abundant vV v v
L 2 4 glass and metal fragments: Fill. A
CAAAR
CE A2
vV vy
® 4 vYV
L4 4 vv v
— - : - . - . e A
5 CH Silty clay, gray, moist, high plasticity, stiff; Ngtive scil. vvwvw
TV 7
- 5 45-6 i 7 Vv Vv
0 VUV
13 1 v v w9
® L g vvvvvvv
vvY
vV YV
vV 1
- - —7 v vvv
- 104 4 sC Clayey sand, medium—grained, gray, moist, loose, v T v
2 gbundant plant roots. vevw
s-11 [ 3 o
. O z Wet. Y vV
L 12 4 v T v
Bering terminated ot 12 feet.
14
o - 16 4
- ‘IB -
g - 20
T,
® ; N LOG OF BORING  B—12 PLATE
e e | ARCC Service Station 4494 10
22 Soyerems 566 Hegenberger Road
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Depth of boring: 12—-1/2 feet Diameter of boring: _ 6 inches  Date drilled: _ 5-26-91

Well depth: N/A Material type: N/A Casing diameter: N/A
Screen interval: N/A Slot size: N/A
Drilling Company: Exceltech Drilling Driller: Cam & Tim
Method Used: Solid Stem Auger Field Geologist: Steve Bittmen
Signature of Registered Professional:
Registration No.: State:
Sample| 2 USCS Weil
DeptH Sample C g e
ep No. % P.L.D. Coda Descriptien Const.
. 0 4 ——
Asphait (3 inches) and baserock (10 inches). vV
CH Silty clay, black, damp to moist, high plasticity, very v v Tv
- stiff:  Fill. vVw
LAY
vV
v vV
TV
-4 TV VUV
ARV ERVER
KRR
5 7TV
L g 4 3-6 iﬁ 7V
vV
7 ! ¥| Color change to gray. -
v vV
- 8 ARTAA AR
AVAR VARV
e Sandy clay with gravel, gray, moist, low plasticity, stiff: —vvvvvvv
Native soil. v v vY
L 10 4 v vV
4 T TV
S—=11 i 6 TV Y
o T Y vV
L 12 . v v v
AV Wet, 7YYV
Baring terminoted at 12-1/2 feet.
- 14 .
{ 16 .
- ']8 -
- 20 4
=
= LOG OF BORING . B—13 PLATE
ARCO Service Staticn 4484 1
cpplied SeoSysiems 566 Hegenberger Road ‘
FPROJECT: 69058-5 Oakland, California




@
Depth of boring: 13 feet Diameter of boring: __6 inches  Date drilied:  3—26-91
Well depth: N/A Material type: N/A Casing digmeter: N/A
Sereen interval: N/A Slot size: N /A
@ Driltling Company: Exceltech Drilling Driller: Cam & Tim
Method Used: Solid Stem Auger Field Geologist: Steve Bittman
Signature of Registered Professional:
Registration No.: State:
L
Sample | 2 USCS well
Depth 2CMPIe ioti e
P No. E% P.1.D. Codo Description Const.
® | o —
| Asphalt (3 inches) and baserock (10 inches). Vv v
cL Silty clay, black, damp, low to medium plasticity, stiff; Evwve
- 2 - abundant glass and metal fragrments:  Fill. vV V]
v VY
VY
I _V vvw
o L 4 - SM Silty sand, fine—grained, black, moist, loose; abundant vvvvvvv
171 ___glass fragments:  Fill. __ i : vvVY
S-3 13 o CH Silty clay, gray, damp, medium plasticity, very stiff:  Fil. ?vvvvvv
L g A v YUY
; vV
‘. ARTEAVERY)
. 8 __vavvvvv
NI 4 | cH Silty clay, black, moist, high plasticity, stiff: Nati I ke
| : e sall. wvww
; S—g E4 0 iity clay, black, moist, high plosticity, sti ativ A
8 v v vV
10 3 7w T
! 3 A
{ S—-11 - - - - VU v
: g 0 SC Clayey sand, fine—grained, gray, moist, loose; abundant ooy
e | -] N Y| e plont roots. ciAA
! E—12.5 ! 0 — ' vVew
i ' 2 CAC -
! 14 Boring terminated at 13 feet.
b 14 -
|
® 5]
- ‘18_
® | o]
P
® — LOG OF BORING  B-—14 PLATE
o ARCO Service Station 4494 10
EE_S Sooys orms 566 Hegenberger Road o
FPROJECT: 69038-5 Oakland, California




@ .
Depth of boring: 11-1/2 feet Diameter of boring:__6 inches  Date drilled:__3-26-91
Well depth: N/A Material type: N/A Casing diameter: N/A
Screen interval: N/A Slot size: N/A
@ Drilling Company: Exceltech Drilling Driller: Cam & Tim
Method Used: Solid Stem Auger Field Geoloqist: Steve Bittman
Signature of Registered Professional:
Registration No.: State:
®
Sample | % USCs Wel
Depth) >AMPIE ipti N
P No. c% P.1.D. Coda Description Const.
¢ 4 _—
Asphalt {4 inches) and baserock (8 inches). LAY
| CL Sandy clay, daork gray, damp, low plasticity, very stiff: Filvvvvvvv‘
- 2 7 CH Silty elay, black, damp, high plasticity, very stiff: Fill. v v
VvV VvV
vV VY
® Abundant glass and metal fragments. VvV
-4 Hard drilling. vvvvvvv*
I CH Siity clay, gray, damp, high piosticity, very stiff, abundantlvv v 9
17 0 peat fragments: Native soil. vVvw
- 6 {56 13 VvV
13 VYV
A
LRIV
® L 8 - v T e
VVVVVVV
v 7T
L 104 5 el Sandy clay, gray, moist, low plasticity, stiff. _vvvvvvq‘
-105Q 7 | o v v )
&) v ¥ Wet. e
® - 12 4 Boring terminated ot 11—1/2 feet.
- ‘14 -]
® - 16
- 18 -
® | 204
‘&' AT
° = LOG OF BORING  B—15 PLATE
rd : ARCO Service Station 4494 13
Applied GeocoSysierms 566 Hegeﬂberger R_O{jd S
PROJZCT: 69038-5 Oakland, Califorma




@
Depth of boring: 6-1/2 feet Diameter of boring;_ 6 inches  Date drilled: ___3-26—281
Well depth: N/A Material type: N/A Casing diameter: N/A
Screen interval: N/A Slot size: N /A
® Drilling Company: Exceltech Drilling Driller: Cam & Tim
Method Used: Solid Sterm Auger Fieid Geologist: Steve Bittman
Signature of Registered Professional:
Registration No.: State:
@
DeptH Sample | 2 USCS e Well
°P No. % PLD.] tode Description Const.
e || . —
Asphalt (3 inches) and baoserock (8 inches). v
oH Silty clay, derk gray, damp, high plasticity, very stifft Filllv v v #
- 2 7 vvvvvv\?
vV v
\VARAVERVIRY
E ARV
. L 4 . v VvV ¥
TR
s 5 5 ] _%CL Sondy clay, dark gray, moist,” medium plasticity, stiff SO
5 8 AR 4 Wet, Native soil. vV
i 7 et. 79y
Boring terminated at 6—1/2 feet.
@ L g
. ‘]O_
® L 121
L 14
o - 16 -
- ‘]8-.
|
!
o L 20 -
== .
® == LOG OF BORING  B—16 PLATE
T Fe e ARCO Service Station 4484 14
g8 = bl Mo 566 Hegenberger Road
PROJECT: £O038-5 Oakland, California




Depth of boring: 11-1/2 feet

Diameter of boring:__ 8 inches  Date drilled: ___3-26-9¢1

Well depth: N/A Material type: N/A Casing diameter: N/A
Screen interval: N/A Slot size: N /A
Drilling Company: Exceltech Drilling Driller: Cam & Tim
Method Used: Solid Stem Auger Field Geologist: Steve Bittman
Signature of Registered Professional:
Registration No.: State:
Sample | * USCS el
ample - e
Depth No. |2 PLD. | code Description Const,
L O A . . .
Asptalt (6 inches) and baserock (12 inches). A
v v IV
L 2 CL Sty ¢lay, black, gamp, 1ow plasicity, very etfi; apundant ¥ % %
glass and metal fregments, very hard to drilli Fill ig o ¢
v v UV
TV
- o4 UARVERVERY)
3 [ W] T Smoather drilling of 4=1/2 feet. AARS
| 6 S—6 i&) o CL Silty cloy. dorL_< gray, damp, high plasticily, very stif: vvvvvvv
Native soil. vV 7
CATARVARY
A A
L 8 - Vv SC Clayey sand, medium—grained, gray, wet, loose. vvvvvvv
VvV V¥V
TV
v VYT
= 10 7 :25 o . t vvvvvvv
_ v v
S—11 5 0 en on ground water RAAA
- 12 Baring terminated at 11-1/2 feet.
- 14 -
- 16—<
— 18_
L 204
—
— LOG OF BORING ~ B—17 PLATE
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SW L
D Cross Saction Crosg Section NE
zZ BB’ 3
A d A
> R
< -~
FORMER "
9 WASTE—OIL STATION T T I
[ TANK PIT PROPOS BUILDING @ m o~ =110
Ll B0 —T = t |
g R g
- Z/ffl/ﬁ W //////////// Ve e i L s LY e I L 1 05
) > EXISTING 72"
< Fi: S Cl
N .‘. <11 600 myrlugw ﬁ DRAIN
CAEITY \ AN 3
.'-'ir ? 2 / v
& <1<30 Ll SN
<20 [ <10 Sity| Clay~? A= - 9
?_ —r—? | _sz . - ? \\ g
Sandy Clay to Clayey Sand a — 90
9 — ? —_ ..__R_:r' —_—r—
<1 i
7 <15°°
7 L0 Sity Clay
5% OO EXPLANATION
'OOO (&) ~— 80
= Line of | concentration of TPHg {red),
\ TPHd (qra.:;:sa and TOG {crange) Hg (red)
52,000 = Lnbordh soil sa roximate Horizontal Scale
%.700 1 ry unalyzodm mplo( App
4,500 &&m) a TDG (oranga) 30 18 0 30 80
e T —
= Well casf
T e foat
L = Weil screen
= Boring Approximote Vertical Soale
M. = Initlal water level In boring 10 5 0 10 20
e —
Y = Stotic water level In well (08,/07/90) foot
PLATE

16

GEOLOQIC CROSS SECTION A-A’'
ARCO Service Statlon 4494
5§66 Hegenberger Road
Oakland, Caslifornia

P -
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sw_ 4 NE
Z R Cross—Section - Crose ~Saction
g A=A B’
<{ l PROPOSED
TANK PIT
- 110 0 T BULDING i
0 0
] o = © EXISTING 72" =
i & al:\ z & QI: /S’TORM DRAIN e
Fil: Shty Ci Fiil
debris apd slag <2 .50
~ 100 (MSL, ol
- (MSL) J I _.._.?_L- !
] sty Clay Clayey Sand  L—? 4
_ %0 -+
Spes o wem-oL T amioonen séves = I
z — e i e = &4
[=] ? — 4
=
ﬁ a0 Sondy to Silty Clay I
?— ? 7 + 2
-85 Sitty Clay 9.5 <50
— 80
EXPLANATION
J\.001:)0
P! 0 = Line of squal concentration of TPHd (green), and TG (crange)
=2 = Labargtory onalyzed acill sample Approximate Horizontal Scale
200 showing concentrotion of TPHg (red),
.£0C TPHd (green), and TOG (orange) 30 15 0 30 €0
" bt G il ey S—
|| = Well casing fest
[ = Well screen
= Boring Approximate Vertical Soale
Y = Inftial water leve! in boring 10 3 ° 10 20
I —
¥ = static water level in well (08/07/90) foot
PLATE QEOLOGIC CROSS SECTION B-B’ - W
ARCO Service Station 4494 == =T ~—

17

566 Hegenberger Road
Oekiand, California
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Cross _S;Pﬂm Cross Sections
B—& and C-C'
= Planter m P"'"“'T o110
|
E o N\ 3 _i £
108
o Fill Siity Clay with <2 1o
e ' 8
ﬁ%%. sy gy < —t = ’ B g 100 (MsL)
, 0T s et s
BN I 1
Sandy Clay ¥ E
I -
? ? < T
.<50
Slity Clay 88
EXPLANATION
000 -
A+ = Line of equal concentration of TPHg, (red),
/*\0 and TPHd (grean)
Ky ] ‘ = Labaratory analyzed woll somple Approximate Horizontal Scale
36 showing conosniration of TPHg (red),
' TPHd (green), and TGG (orange) 30 15 o 30 €0
oaiali e e—
1 = well casing rout
: m Wall acreen
= Boring Approximate Vertical Scale
N w Inftial woter level In boring s o 10 20
| e T ettt |
¥« stotic water level In well (08,/07,/90) feot
PLATE QEOLOQIC CROSS SECTION E-E' é
ARCO Service Station 4494 P =
20 £
563 Hegenberger Road Appiled GeoSysterne
n liforni
ekland, Californie PROJECT 69038-5




—110
EDES
AVENUE
105
:i- — 100 (MSL)
e
~ 95
3
&
PROPOSED TANK PIT Sandy Clay E - 0
— — ? —_—
<1 —
Sof st oo ®
- a0
[EXPLANATION
o
'\{00 = Line of equal concentration of TPHg (red),
% I\Q and TPHd (green)
= Lgborgtory analyzed Approximote Horizento! Scat
) 23% showing unoomtlo:cu of%(md). ’ )
60 TPHd (green), and TOG (orange) 30 15 0 30 &0
In parth per millon e
= Well casing
o f”t
T = Wel ocreen
_ Approximate Vertionl Soale
Y.« initfal water levei in boring 19 5 ¢ 10 20
e —
¥ = Static water lovel In well (09,/07/90) fost
PLATE GEOLOGIC CROSS SECTION F-F' e
ARCO Service Station 4494 = —— —
21 566 Heﬂﬂﬂbor“r Road _ Applied GeoSystems

Oakland, California
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DRAFT Preliminary Tank Replacement Assessment May 2, 1991
ARCO Station 4494, Oakland, California AGS 69038-5
®
TABLE 1
CUMULATIVE RESULTS OF LABORATORY ANALYSIS OF
SOIL SAMPLES FOR HYDROCARBONS
® ARCO Station 4454
Qakland, California
(Page 1 of 3)
Sample Ethyl- Total
Identifier TPHg TPHd Benzene Toluene benzene Xylenes TOG
. December 16, 1988 - Waste-Oil Tank Excavation
WO-1 11.* 370, + 4= NA NA NA NA 4,500
(4,800)
wQ-2 <5.* <10.** NA NA NA NA <20
January 4. 1989 - Excavation Sidewall Samples
. WOSW-E NA <]0.** NA NA NA NA 190
i (503
WOsSwW-8 NA <10.** NA NA NA NA <10
(<10}
WOSW-W NA <10.** NA NA NA NA <10
(<10)
WOSW-N NA 330 NA NA NA NA 200
(400}
®
Januvary 18, 1589
WOSW-N2? NA <i0.** NA NA NA NA 10
(<10
Detober 1989
§-5-Bl <1.0 200 <0005 <0.005 <0.005 <0.005 1,600
) §-10-Bl <10 <10 <0.005 <0,005 <0.005 <0.005 <30
5-20-81 <1.0 <10 <0.005 <0.005 <0.005 <0005 <30
5-5B2 52 <10 1.8 D25 0.48 26 280
§-11-B2 30 <10 0,75 0.51 043 27 <30
$-16-B2 52,000 5,700 <100 1,400 440 2,700 2,300
5-16-B2# — - (120) (930) (490) {3.200) -
o 5-19-B2 11 14 0.25 12 022 1.5 <30
5-21-B2 <10 <10 <0.005 0.012 <0.005 0.021 <30
§-24-B2 <1.0 <10 <0.005 <0.005 <0.005 <0.005 <30
§-5-B3 <20 <10 <0050 < {1050 <0.050 <(0.050 <50
§5-20-B3 <20 <10 <0,050 <{(.050 <(.050 <0.050 <50
® August 1990
5-7-B4 <10 36 <0.050 <0.050 <0.050 <0.050 110
5-10-B4 <2.0 <10 <0050 <0.050 <0.050 <0.050 <30
§-19.5-B4 <20 15 <{.050 <(.050 <0,050 <0.050 <50
S-22-B4 NA <10 NA NA NA NA NA
S-6-B5 <2.0 <10 <(0.050 <0.050 <0.050 <D.050 <50
. See notes on page 3 of 3.
e W,
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DRAFT Preliminary Tank Replacement Assessment May 2, 1991
ARCO Station 4494, Oakland, California AGS 69038-5
®
TABLE 1
CUMULATIVE RESULTS OF LABORATORY ANALYSIS OF
o SOIL SAMPLES FOR HYDROCARBONS
ARCO Station 4494
Oakland, California
(Page 2 of 3)
Sample Ethyl- Total
Identifier TPHg TPHd Benzene Toluene benzene Xylenes TOG
¢ March 1991
5-5-Bb <10 NA <0.005 <0.005 <0,005 <(.005 KA
§-5-B7 63 NA 1.0 023 0.86 18 NA
5-10-B7 <10 NA <0.005 <0.005 <0.005 0.006 NA
5-5-B8 29 NA 0.86 0.088 0.36 021 NA
5-5-B9 54 NA 0.66 0.035 0.31 011 NA
® 5-10-B9 <1.0 NA 0.037 <0005 o011 0.036 NA
5-5-B10 3.0 NA 0.28 0.013 <0.005 0.023 NA
$-10-B10 52 NA 053 0.036 0.09% 0.23 NA
5-6-B11 <1.0 <1.0 <0.005 <0,005 <{.005 <0.005 330
S5-11-B11 <1.0 <10 <0.005 <0.005 <0.005 <0.005 <30
5-6-B12 <1.0 <10 <0.005 <0.005 <0.005 <0.005 <30
® 5-11-B12 <140 <10 <0.005 <0.005 <(.005 <0.005 <30
S6-B13 <1.0 <10 <0,005 <0.005 <(.005 <0.005 <30
5-11-B13 <10 <1.0 <0.005 <0.005 <0.005 <0.005 <30
5-5-Bl4 <1.0 <10 <0.005 <0.005 <0.005 <0.005 370
5-11-Bl4 <1.0 <10 <0.005 <0.005 <0.005 <0005 <30
S-6-B15 <1.0 <10 <0.005 <0.005 <0.005 <(.005 230
5-10-1/2-B15 <1.0 <1.0 <0.005 <0.005 <0.005 <0.005 <30
5-5-1/2-B16 <1.0 <10 <(.005 <0.005 <0.005 <(.005 <30
@ §-6-B17 89 <100 13 17 10 22 1,100
June 1990 - Composite Soil Sample (Borings B-1 and B-2) Py
SP-0619-1A
SP-0619-1B
SP-0619-1C 19 110 <(0.050 <0.050 0.087 0.67 <05
SP-0619-1D
. August 1990 - Compaosite Seil Sample (Borings B-3 and B+4)
5-B3-1
§-B3-2 .
S-B4-1 <10 <10 <0.050 <0050 <0.050 <0.050 <Q.5
S-B4-2
S-B4-3
® ,
See notes on page 3 of 3.
®
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DRAFT Preliminary Tank Replacement Assessment
ARCO Station 4494, Oakland, Califorma

May 2, 1991
AGS 69038-5

TABLE 1
CUMULATIVE RESULTS OF LABORATORY ANALYSIS OF
SOIL SAMPLES FOR HYDROCARBONS
ARCQO Station 4494
Hegenberger Road and Edes Avenue
Oakland, California
(Page 3 of 3)

Sample Ethyl- Total
Identifier TPHg TPHd Benzene Toluene benzene Xylenes

Pb*

Aprii 1991 - Composite Soil Sample (Borings B-6 through B-17)

5-0411-1A

5-0411-1B

5-0411-1C <10 NA <0.0050 0.0080 0.0098 0.017
5-0411-1D

0.11

Results in milligrams per kilogram (mg/kg), or parts per million (ppm)-

TPHg: Total petroleum hydrocarbons as gasoline by EPA Method 8015/3050.
TPHd: Total petroleum hydrocarbons as diesel by EPA Method 8015/3550.
TOG: Total oil and grease by EPA Standard Method 503 A/E.

*: Analyzed as low boiling hydrocarbons as gasoline (LBHC-g).

*e Analyzed as high boiling hydrocarbons as diesel (HBHC-d).

(4,800): Analyzed as high boiling hydrocarbons as oil (HBHC-0).

for calibration.
#: Results of analysis by EPA Method 8240,
Benzene: 120 ppm  Toluene: 930 ppm  Ethylbenzene: 490 ppm  Total Xylenes: 3,200 ppm
Naphthalene: 11 ppm  2-Methylnaphthalene: 6 ppm
Di-n-Octyl Phthalate: 0.60 ppm  Butylbenzytphthalate: 0.77 ppm
Pb: Organic Lead by EPA Method 7420.
Pb*: Organic Lead by California LUFT Manual Method (December 1987).

Soil Sample ldentification:

8-12-B10

|| t——ro Boring number

| —r Approximate sample depth in feet
e —— Soil sample

Composite Soil Sample Identifications:

5-B4-3
| l—m Storage drum number
L Boring number
Soil sampie
S(P)-0411-1D
| — Composite soil sample location
 — Date

Stockpile soil sample

+: Chromatographic pattern of compounds detected and caleulated as diesel does not match that of the diesel standard nsed
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ARCO Station 4494, Oakland, California AGS 69038-5

TABLE 2
CUMULATIVE RESULTS OF LABORATORY ANALYSIS
OF 50IL SAMPLES FOR VOUs AND METALS
ARCO Station 4494
Oakland, California

Sample Total Total Total Total
Identifier VOCs Cadmium Chromium Lead Zinc
October 1989
5-5-B1 NA <05 468 28 67.3
5-10-B1 NA <05 32 <10 48.5
5-20-B1 NA <0.5 gz <10 62.5
5-24-81 NA 0.757 482 <10 815
S-5-B2 NA <05 324 18.9 64.1
§-11-B2 NA <05 24 2.18 334
5-16-82 NA <05 276 0.2 433
$-19-B2 NA <05 406 <10 60.1
S-21-82 NA <05 512 <10 126
5-5-B3 NA 1.1 49 65 4B
S-20-B3 NA 21 55 79 45
Ayqust 1990
5-7-B4 NA 48 85 170 31
S-10-B4 NA 27 63 as 44
5-19.5-B4 NA 2.3 66 94 52
5685 ND 34 58 B4 41
e 100 2,500 1.000 5,000
Results in milligrams per kilogram (mg/kg). or paris per million (ppm).
NA: Not analyzed.
ND: Below the detection limit; see laboratory data sheets for detection limits.
TTLC: Total Threshold Limit Concentration values (Title 22 of California Administrative Code, January 1988).
Sample Identification:
5-6-B5
1
B Boring number
[ — Approximate sample depth in feet
L — Soil sample
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DRAFT Preliminary Tank Replacement Assessment May 2, 1991
ARCO Station 4494, Oakland, California AGS 69038-5
®
PREVIOUS ENVIRONMENTAL WORK
® December 1988 to January 1989

An nitial environmental investigation at the site was conducted by Pacific Environmental
Group (Pacific) of Santa Clara, California, and Crosby & Overton, Inc. {(C&O) of Qakland,
California, during December 1988 and January 1989. This work consisted of the removal
@ of a 280-gallon waste-oil tank, collection of soil samples for laboratory analyses, and removal
of stockpiled soil to a Class I hazardous waste facility by C&O. Pacific reported that the
tank showed no signs of leakage, but a strong product odor was noted in the soil beneath
the tank. The tank pit was excavated to a depth of 7 feet below grade. Pacific collected
a soil sample (WQO-1) at this depth (two feet below the bottom of the former waste-oil tank)
® beneath the fill end of the tank. Pacific also collected a soil sample (WQ-2) at a depth of
10 feet below grade directly beneath the location of sample WO-1. The soil samples were
analyzed for: (1) total oil and grease (TOG), (2) high boiling point hydrocarbons (HBPH)
(calculated as oil and diesel), (3) semi-volatile organic compounds, (4) volatile organic
compounds (VOCs), and (3) cadmium, chromium, lead, and zinc at International
® Technology Corporation (State-certified Hazardous Materials testing laboratory No. 137)
in San Jose, California.

Soil sample WO-1, collected at a depth of 7 feet, indicated 4,500 parts per million {ppm)
TOG, 4,800 ppm HBPH (calculated as oil), and 370 ppm HBPH (calculated as diesel),
® respectively. Soil sample WO-2, collected at a depth of 10 feet, indicated nondetectable
levels (less than 20 ppm) TOG, nondetectable levels (less than 10 ppm) HBPH (calculated
as oil), and nondetectable levels (less than 10 ppm) HBPH (calculated as diesel),
respectively.

On January 4, 1989, the pit was further excavated to a depth of 10 feet below grade where
g Pacific reported no noticeable hydrocarbon odor in the soil. Four sidewall soil samples
(WOSW-N, WOSW-E, WOSW-§, and WOSW-W) were collected at a depth of 7 feet from
the enlarged excavation. Results of laboratory analysis of these samples indicated:

(1) levels of TOG at 200 ppm, 190 ppm, <10 ppm, and <10 ppm, respectively;
® (2) HBPH (calculated as oil) at 400 ppm, 50 ppm, <10 ppm, and <10 ppm, respectively;
(3) HBPH (calculated as diesel) at 33 ppm, <10 ppm, <10 ppm, and <10 ppm, respectively.

On January 18, 1989, the waste-oil tank excavation was extended 3-1/2 feet on the north
side to remove hydrocarbon contamination beyond sidewall sample WOSW-N. Additional

Al
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DRAFT Preliminary Tank Replacement Assessment May 2, 1991
ARCO Station 4494, Oakland, California AGS 69038-5

excavation of the eastern wall was not possible because of the wall’s proximity fo the station
building. Sidewall sample WOSW-N2 was obtained from the north wall of the extended pit
at an approximate depth of 7 feet. Results of laboratory analysis of this sample indicated
® 10 ppm TOG, <10 ppm HBPH (calculated as diesel), and <10 ppm HBPH (calculated as
oil) (Pacific, 1989).

QOctober 1989

® In October 1989, AGS drilled and sampled two soil borings (B-1 and B-2), and installed and
sampled two ground-water monitoring wells (MW-1 and MW-2, respectively). Earth
materials encountered during the drilling of the soil borings are interpreted and construction
of the monitoring wells are presented graphically on Plates 3, 4, and 5, Geologic Cross
Sections A-A’, B-B’, and C-C’. During drilling and sampling boring B-2/well MW-2 at the
® site, a black hydrocarbon product was noted in the soil and ground water.

Laboratory results for the soil and water samples collected from the boring/well indicate
predominantly degraded gasoline hydrocarbons. Laboratory analysis of soil samples
& collected from the borings for the total metals cadmium, chromium, lead, and zinc reported
® detectable levels below the Total Threshold Limit Concentration Values (TTLC) for soil of
Title 22 of the California State Administrative Code, recorded January 1988, for these
respective metals.

Laboratory analysis of the ground-water samples collected from well MW-1 for the above
total metals reported detectable levels slightly above the Maximum Contaminant Levels

¢ (MCLs) for Drinking Water as specified by the California State Department of. Health
Services (DHS) recorded n October 1990 for these respectlve metals _Abiack e
time of dnlimg and well mstalfaimn Inmmb s‘fieniral and acid exiractables (BNA

° and wolatile Ergamc cmnpeun&ﬁ {V’@Cs) gy N0t appoar to ‘have rmpacted seﬂ m‘ oy
water Dl i ¢

The inferred direction of ground-water flow is to the west towards San Francisco Bay. This
direction is based on topography, but may be influenced locally by tidal actions. Based on
® the discovery of the black hydrocarbon product in well MW-2 and the inferred direction of
ground-water flow, the ongoing subsurface investigation was temporarily stopped until an
environmental records search was completed to evaluate potential offsite contaminant
sources in the inferred upgradient direction. This environmental records search was
requested by Ms. Katherine Chesick of the ACDEH in February 1990.

A2

“— Applied GeoSystems _ J




DRAFT Preliminary Tank Replacement Assessment "May 2, 1991
ARCO Station 4494, Oakland, California AGS 69038-5

October 1990

An environmental records search was performed by AGS within an approximately 1/2-mile
® radius of the site using information supplied by ARCQO, Alameda County Flood Controf and
Water Conservation District (Zone 7), and the California Department of Water Resources
(DWR) (AGS, September 1990). Presented below is a summary of our findings:

o Before its development, the subject property was covered by a sparse growth of native
® weeds, and was situated on reclaimed tidal marshlands covered by approximately four feet
of artificial fill. The fill material was described as heterogeneous sandy gravelly clay
containing construction debris, including pieces of concrete, asphalt, and metallic slag.
The source of the construction debris was not noted. Below the fill material, the
marshland soil was described as firm to soft organic silty clay (Bay Mud) containing thin
® lenses of silty sand and gravel (Soil Mechanics and Foundation Engineers [SMFE], 1968).

o The site contains a buried slough crossing the southern side of the site near the corner
of Hegenberger Road and Edes Avenue (SMFE, 1968). This slough was channelized at
some time in the past, and the modified channel is approximately located on Plate 2.

o Three sewer lines were reported by SMFE in 1968 to cross the central portion of the
property in a northeast-southwest direction, including a 72-inch-diameter storm-sewer
drain, a 48-inch-diameter sanitary sewer, and a 39-inch-diameter abandoned sewer
pipeline. Approximate locations of these sewer lines are shown on Plate 2.

o The site is surrounded (within 1/2-mile radius) by various industrial facilities which may
at one time have been interconnected with the subject property by surface water drainage
channels. Two gasoline service stations and several industriai facilities, which currently
use or have historically used underground storage tanks for fuels and solvents are located
within a 1/2-mile radius of the site.

o Several facilities in the site area are under investigation for soil and ground-water
contamination, including solvents, metals, and petroleum hydrocarbons. These facilities
are concentrated in the light industrial sector bounded by Baldwin Avenue, 85th Avenue,
and Enterprise Drive, and the heavy industrial areas located along the railroad tracks.

® These facilities include Ran Rob Tool and Die and West Coast Wire Rope and Rigging

east and southeast of the site, and the Transamerica Delaval facility south of the site.

o Numerous facilities in the site area have used underground storage tanks for storage of
fuels and solvents, many of which were removed in the 1970’s and early 1980’s when there

A3
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DRAFT Preliminary Tank Replacement Assessment May 2, 1991
ARCO Station 4494, Qakland, California AGS 69038-5

were few requirements for testing of soil and ground water during underground storage
tank removals. These facilities include several immediately surrounding the site, including
the Shell gasoline station to the south; the GMC truck dealership, Castle Golf and Games
miniature golf course and predecessor the Malibu Grand Prix racetrack, and Digas
gasoline station to the west; Alta Freight, Beava Chemical Company, Conspec Roofing,
Golden Gate Freight Lines, and Ran Bob Tool and Die facilities in the light industrial
sector to the east and southeast; and former Chevron gasoline station and Transamerica
Delaval facility to the south.

August 1990

In August 1990, AGS renewed work on the subsurface environmental investigation at the
site by drilling and sampling three soil borings (B-3, B-4, and B-5), and installing and
sampling two ground-water monitoring wells (MW-3 and MW-4) in borings B-3 and B-4
(AGS, February 13, 1991). Earth materials encountered during the drilling of the soil
borings are interpreted and construction of the monitoring wells are presented graphically
on Plates 3, 4, and 5, Geologic Cross Sections A-A’, B-B’, and C-C'.

Laboratory results for the soil and water samples collected from the borings/wells indicate
predominantly degraded gasoline hydrocarbons. The lateral extent of gasoline hydrocarbons
in the soil and ground water associated with the gasoline-storage tanks at the site have been
delineated to the northwest, west, and south, but may extend further towards the property
boundary to the east and north. The vertical extent of the gasoline hydrocarbons in the soil
associated with the gasoline-storage tanks at the site has been delineated to nondetectable
levels, as indicated by the laboratory results for soil samples collected from boring B-2 below
19 feet. Laboratory analysis of soil samples collected from the borings for the total metals
cadmium, chromium, lead, and zinc reported detectable levels below the Total Threshold
Limit Concentration Values (TTLC) for soil of Title 22 of the California State
Administrative Code, recorded January 1988, for these respective metals.

Laboratory analysis of the ground-water samples coliected from wells MW-1, MW-3, and
MW-4 for the above total metals reported detectable levels slightly above the Maximum
Contaminant Levels (MCLs) for Drinking Water as specified by the California State
Department of Health Services (DHS) recorded in October 1990 for these respective metals.
A black hydrocarbon product ranging between 2 and 11 inches in thickness was reported in
well MW-2 between June and September 1990.

In addition, base neutral and acid extractables (BNAs) and volatile organic compounds
(VOCs) do not appear to have impacted soil or ground water near the former waste-oil tank
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since soil and water samples collected from boring B-1/MW-1 indicated nondetectable
concentrations of BNAs and VOCs. The vertical extent of waste-oil hydrocarbons in the soil
associated with the former waste-oil-storage tank at the site has been delineated below 100
® ppm, as indicated by the laboratory results for soil samples collected from the waste-oil tank
pit excavation and borings B-1 and B-5. A level of TOG of 110 ppm in a soil sample from
boring B-4 may be isolated and associated with the fill materials present beneath the site.
The lateral extent of waste-oil hydrocarbons in the soil associated with the former waste-oil-
storage tank at the site has not been laterally delineated below 100 ppm, as indicated by a
® soil sample collected from boring B-1 which reported 1,600 ppm TOG at a depth of
approximately 5 feet.

During the preparation of the site history assessment (AGS, 1990), it was revealed that the
shallow earth materials beneath the site appear to consist of imported fill materials, as
® evidenced by the presence of metallic slag, concrete, and gravel materials encountered
during drilling of borings B-1 through B-4. An earlier geotechnical report (Soil Mechanics
and Foundation Engineers [SMFE], 1968) indicated that the fill material consisted of
imported sandy gravelly clay, concrete, melted glass, metallic slag, and construction debris,
and was imported from unknown sources. These fill materials may be a potential source
PY of the gasoline and diesel hydrocarbons encountered within borings B-2 or B-4 drilled in the
inferred upgradient direction of the underground gasoline-storage tanks and near the
southern corner of the site.

Another potential source of the hydrocarbon product may have resulted from leakage or
over-spilling associated with the onsite underground gasoline-storage tanks prior to purchase
¢ of the site by ARCO. This conclusion is based on the fact that Gulf Oil Company removed
and replaced a 10,000-gallon underground gasoline-storage tank at the site in the late 1970s,
and that no soil sampling data was obtained to demonstrate that leakage and/or overfilling
of the tank had not occurred.

® Measurements of the ground-water elevations beneath the site between June 6 and
November 29, 1990, indicate that the direction of ground-water flow is towards the northeast
(away from San Francisco Bay). This direction is opposite from the inferred ground-water
gradient direction based on topography, and data presented by Hickenbottom (1988).
Evidence uncovered during the site history assessment indicates that a buried tidal slough
@ was present at the site before filling and development took place, and may be influencing
the ground-water gradient. The presence of a tidal slough is suggested by the very soft, wet
organic materials encountered in boring B-3 between the depths of 9 to 19 feet, and
immediately underlying the artificial fill materials.

A
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®
SMFE aiso reported in 1968 that shallow perched water was present in the fill materials at
a depth of approximately three feet. Commonly, in areas with artificial fill, perched water
generally will occur along the boundary between the fill materials and the native soil. This
® condition may occur seasonally beneath the site.

After artificial filling of the tidal slough at the site occurred, a channel was excavated to
provide storm water drainage at the site (City of Qakland, 1968). This channel was then,
in turn, filled in with artificial fill around 1969, and replaced with a 72-inch diameter
® concrete storm drain pipeline. This pipeline was noted in SMFE'’s report, as well as a 48-
inch-diameter sanitary sewer pipeline and a 39-inch-diameter abandoned sanitary sewer
pipeline. Based on plans supplied by the City of Qakland, the elevations of these pipelines
have been calculated, and graphic representations are shown on the Geologic Cross Sections
(Plates 13, 14, and 15). The elevations suggest that these subsurface lines are higher than
® the water-bearing materials encountered in borings B-1, B-2, and B-4. However, these
subsurface lines might act as conduits enabling gasoline and diesel hydrocarbons to migrate
horizontally through the fill materials.

It is inferred that tidal influences within the bay channel probably are not transmitted
® through the sand or gravel packs surrounding the storm drain and sewer lines beneath the
site, due to the interpreted elevations of these subsurface lines from plans supplied by the
City of Qakland. Due to the proximity of the site to San Francisco Bay, the direction of
ground-water flow may be influenced by tidal actions.

» A survey of active, inactive, and destroyed water supply wells and monitoring wells listed
g with the County of Alameda Public Works Agency (CAPWA) within a 1/2-mile radius of
the site was performed as part of the investigation. According to the CAPWA records data
base, currently there are no active public-use or domestic-use water producing wells, two
industrial-use wells, one irrigation well, and 39 monitoring wells (including 4 extraction
wells) within a 1/2-mile radius of the site. In addition, there are at least 13 wells of
® unknown use and 10 destroyed or abandoned wells. The depths of the industrial wells are
448 and 600 feet below the ground surface (bgs), with the level of static water at
approximately 59 and 69 feet bgs. The depth of the irrigation well is 175 feet, but the level
of static water is unavailable. Monitoring wells located within a 1/2-mile radius of the site
range in depth between 20 and 62 feet, and static water levels range in depth between 4 and
® 15 feet bgs. The depths of the destroyed or abandoned water wells were between 5 and
1,000 feet depth. Additional well research was performed outside the 1/2-mile radius of the
site to a distance of approximately one mile from the site toward the northeast. This
additional work was performed after the ground-water flow direction beneath the site was
evaluated to be towards the northeast. This additional research yielded one industrial water
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ARCO Station 4494, Qakland, California AGS 69038-5
®
supply well approximately 400 feet deep with a static water level of approximately 69 feet
‘bgs, and three irrigation water supply wells with depths of 35, 128, and 90 feet bgs, and static
° water levels of 2, 78, and 8 feet bgs, respectively.
November 1990
Quarterly monitoring for the fourth quarter 1990 was performed on November 29, 1990.
Laboratory analysis of ground-water samples obtained from wells MW-1, MW-3, and MW-4
® during this episode of quarterly ground-water monitoring by AGS reported nondetectable
levels of dlssolved gasolme hydrocarbons in the water samples collected from these three
wells, Abcommasies: 9Gakhon product was reported in monitoring well- MW*Z, 5
®
@
o
®
@
®
A7
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@
TABLE Al

CUMULATIVE GROUND-WATER MONITORING DATA
ARCO Station 4494

] 566 Hegenberger Road

Qakland, California

Well Elevation Depth Water Product
Date of Wellhead to Water Elevation Evidence
. MW-1

06/06/90 10531 6.65 98.66 None
08/16/90 7.00 93.31 None
08/21/90 7.05 98.26 None
09/07/9%0 724 98.07 None
11/20/90 7.46 97.85 None
11/25/90 7.40 9791 None

® MW-2 :
06/06/%0 105.78 9.00° 96.78* 11° of Black Product \
08/16/90 NM —— 7" of Black Product 1 .
08/21/90 NM - 2" of Black Product
09/07/90 9.17+ 96.61* 2" of Black Product
11/20/%0 9.20* 96.58+ Heavy Sheen -
11/29/90 9,92+ 95.86*

@
08/16/90 10551 8.87 96.64 None
08/21/90 8.85 96.66 MNone
09/07/90 898 96.53 MNone
11/20/90 210 96.41 None
11/29/90 9.05 96.46 None

. MW-4
08/16/%0 106.61 B.16 98.45 None
08/21/90 312 98.39 None
09/07/% 8.39 98.22 None
11/20/90 857 98.04 None
11/29/90 3353 98.08 None

®

Depth measurements in feet.

* = Floating Product present in well,

NM = Not measured. )

Elevations in feet above mean sea level {plus one hundred feet to avoid negative ground-water elevations).
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DRAFT Preliminary Tank Replacement Assessment May 2, 1991
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TABLE A2
CUMULATIVE RESULTS OF LABORATCRY ANALYSIS
OF WATER SAMPLES FOR HYDROCARBONS
ARCO Station 4494
Hegenberger Road and Edes Avenue
Oakland, California

Well Ethyl- Total
Date TPHg TFHd Benzene Toluene benzene Xylenes TOG
MW-1
06/19/90 <50 <100 <0.50 <0.50 <0.50 <0.50 <5000
08/16/90 <20 NA <050 <050 <0.50 <050 NA
09/07/90 NA NA NA NA NA NA <5000
MW-3
08/16/50 <20 <100 <0.50 <0.50 <050 <(.50 NA
09/07/90 NA NA NA NA NA NA <5000
Mw—4
08/16/90 <20 <100 <050 <050 <0.50 <050 NA
09/07/90 NA NA NA NA NA NA <5000

Resuits in micrograms per liter (ug/l), or parts per billion (ppb).

TPHg: Total petroleum hydrocarbons as gasoline.
TPHd: Total petroleuwm hydrocarbons as diesel.
TOG: Total oil and grease.

NA: Not Analyzed.
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TABLE A3

RESULTS OF LABORATORY ANALYSIS OF WATER SAMPLES
FOR BNAs, VOCs, AND METALS
ARCO Station 4494
Hegenberger Road and Edes Avenue
QOakland, California

Well Total Total Total Total
Date BNAs VOCs Cadmium Chromium QOrganic Lead Zinc
MWw-1
06/19/50 ND ND 0.024 <0.05 0.10 0.049
08/16/90 NA NA NA NA NA NA
MW-3
08/16/90 ND ND <0.01 0.06 0.07 0.07
Mw-4
08/16/90 ND ND <0.01 <002 <0.02 0.03
M= —_— — 0.010 0.05 0.05 NR

Results in milligrams per liter (mg/1), or parts per million (ppm}.
NA: Not Analyzed.
ND: Below the detection limit; see laboratory data sheets for detection limits.

MCLs: Maximum Contaminant [evels (California Department of Health Services, Office of Drinking Water, October 1990).
NR: No established DWAL or MCL.

— Applied GeoSystems




8 ALAMEDA COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT
5997 PARKSIDE DRIVE '} PLEASANTON, CALIFORNIA 94588 d  (415) 484-2600

5 March 1991 RECEIVED
a2 191

APPLIED GEOSY
SAN JOSE Bt'\'llxslﬂ-l.rcl:.:iI-‘ld’l S

Applied GeoSystens

3315 Almaden Expressway, Ste. 34
San Jose, CA 95118

Gentlemen:

Enclosed is Groundwater Protection Ordinance permit 91115 for a contamination
investigation at 566 Hegenberger Road in Oakland for Arcc Products Company.

If you have any questions, please contact Wyman Hong or Craig Mayfield at
484~2600.

Vaery truly yours,

Water Kesources Engineering

WH :mm
Enc.
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-

CLIENT
@iane Vo Co.,

Address 1} __Prone ais ™ Z7 |~ Ramd.

Clty Zlp 94403

APPL ICANT

Nema
. B

TYPE OF PROJECT
Weli Construction
@ Cathodle Protection

Water Supply

Manitoring e o
PROPQSED WATER SUPPLY WELL USE
Damestic {ndustrial
unlelpat irrigation
DRILLING METHOD:
Mud Rotary Alr Rotery
Cabie Other_

Oeotechnice! Invastigetion

Ganers|
Contem | nation
Wail Dastrugtion

Other

Auger :ﬁ

x
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WELL PROJECTS

Orill Hole Diamoter ln. Max imum

Casling D!omater In. Depth f+.
Py Surfece Sen! Depth 1+, Numbar
SEQTECHNICAL PRCJECTS

Number of Boriags S Max Imum

Hole Ofameter ] In Depth RO 1+
.fsm-mzn STARTING DATE 3=1=9]
PSTIMATED COMPLETION DATE P8 = /] ~—4 |

! hereby agree to compiy with ali
parmlt and Alameds County Ordlinance No,

m%ﬂ_mfe J-i-9]

L ICANT'S
|GNATURE

73-488.

requlrements of this

EOR_OFF (CE USE
PERMIT NUMBER 91115
LOCATION NUMBER

PERMIT CONDITIONS

Clrelad Parmit Requirements Apply

A, RAL
i.) A permit zppllcation should be submltted so a3 -

B,

Approved Wﬂ”ﬂ 7 //;{3 =

()

arrtva at the Zone 7 offlce flivwe deys prior -
sroposed starting date.

Submit +o Zone 7 within 80 days atter completic
of parmifted work tThe orlginal Depariment «
Water Resourcaes VWater Wei! Drtilers Repart -«
equlvalent for well projects, or drililng leog
and logattion sketch for geotechnlcal projects,
Permi+ Is vold If proJect not begun within ¢
days of npproval date.

WATER WELLS, [(NCLUDING FIEZOMETERS

|« MInimum surface seal +hickness s Twe [nches ¢
camant grout pieced by tremie.

Hinimum seal depth !z 50 Yeet for municipal ar
Industrial wells or 20 feet for domestic anc
irrigation wolis unless o lesser depth |
speclolly approved, Minlmum sesl depth f¢
menitering weils |3 the maximum depth practicab!
or 20 feet,

GEOTECHMICAL, Backflll bore hola with composted cut
tings or heavy bemtonite e&nd upper +wo feet with com
pocted meterial. In aress of known or suspacte
contemination, +tremled cement grout shall be usea |
place of compacted cyttings,

CATHODIC. FI!l! hole above anode zone with coneret
ploced by tremle.
WELL DESTRUCT!OM.

2.

2-

Sae attachad.

Owte 1 Mar 91

/ Wyman Hong 7’
~ 121989
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DRAFT Preliminary Tank Replacement Assessment May 2, 1991
ARCO Station 4494, Oakland, California AGS 69038-5
@
FIELD METHODS
4 Site Safety Plan

Field work performed by Applied GeoSystems (AGS) at the site on behalf of ARCO
Products Company (ARCQ) was conducted in accordance with the AGS Site Safety Plan,
No. 68038-3S, dated March 4, 1991. The Site Safety Plan describes the safety requirements
® for the evaluation of waste-oil and gasoline hydrocarbons in soil and ground water at the
site. The site Safety Plan is applicable to personnel of AGS and its subcontractors. AGS
personnel and subceontractors of AGS scheduled to perform the work at the site are briefed
on the contents of the Site Safety Plan before work begins. A copy of the Site Safety Plan
is available for reference by appropriate parties during the work. A site Safety Officer is
® assigned to the project.

Soil Borings

Prior to the drilling of exploratory soil borings, permits are acquired from the Alameda
® County Flood Control and Water Conservation District (Zone 7). Copies of the permits are
included in Appendix B of this report. Prior to drilling, Underground Services Alert is
notified of our intent to drill, and known underground utility lines and structures are
approximately marked.

P The borings are drilled by a truck-mounted drill rig equipped with 10-inch-diameter, hollow-
stem augers. The augers are steam-cleaned prior to drilling each boring to minimize the
possibility of cross-contamination. After driiling the borings, monitoring wells are
constructed in the borings, or neat-cement grout with bentonite is used to backfill the
borings to the ground surface.

» Borings for ground-water monitoring wells are drilled to a depth of no more than 20 feet
below the depth at which a saturated zone is first encountered, or a short distance into a
stratum beneath the saturated zone which is of sufficient moisture and consistency to be
judged as a perching layer by the field geologist, whichever is shallower. Drilling into a
deeper aquifer below the shallowest aquifer is begun only after a conductor casing is
¢ properly installed and allowed to set, to seal the shallow aquifer.
[
C1
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DRAFT - Preliminary Tank Replacement Assessment May 2, 1991
ARCO Station 4494, Qakland, California AGS 69038-5

Drill Cuttings

Drill cuttings subjectively evaluated as containing hydrocarbons at ievels greater than 100
® parts per million (ppm) are separated from those subjectively evaluated as containing
hydrocarbons at levels less than 100 ppm. Evaluation is based either on subjective evidence
of soil discoloration, or on measurements made using a field calibrated OVM. Readings
are taken by placing a soil sample into a ziplock-type plastic bag and allowing volatilization
to occur. The intake probe of the OVM is then inserted into the headspace created in the
@ plastic bag immediately after opening it. The drill cuttings generated from borings B-6
through B-17 were stockpiled on and covered by plastic sheeting,

Soil Sampling in Borings

9o Soil samples are collected at no greater than 5-foot intervals from the ground surface to the
total depth of the borings. The soil samples are collected by advancing the boring to a point
immediately above the sampling depth, and then driving a California-modified, split-spoon
sampler containing brass sleeves through the hollow center of the auger into the soil. The
sampler and brass sleeves are laboratory-cleaned, steam-cleaned, or washed thoroughly with
® Alconox?® and water, prior to each use. The sampler is driven with a standard 140-pound
hammer repeatedly dropped 30 inches. The number of blows to drive the sampler each
successive six inches are counted and recorded to evaluate the relative consistency of the
soil.

The samples selected for laboratory analysis are removed from the sampler and quickly
sealed in their brass sleeves with aluminum foil, plastic caps, and aluminized duct tape. The
samples are then labeled, promptly placed in iced storage, and delivered to a laboratory
certified by the State of California to perform the analyses requested.

One of the samples in brass sleeves not selected for laboratory analysis at each sampling
* interval is tested in the field using an OVM that is field calibrated at the beginning of each
day itis used. This testing is performed by inserting the intake probe of the OVM into the
headspace in the plastic bag containing the soil sample as described in the Drill Cuttings
section above. The OVM readings are presented in Logs of Borings included in the project

report,
®
Logging of Borings
A geologist is present to log the soil cuttings and samples using the Unified Soil
Classification System. Samples not selected for chemical analysis, and the soil in the
®
C2
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DRAFT Preliminary Tank Replacement Assessment May 2, 1991
ARCO Station 4494, Oakland, California AGS 69038-5

sampler shoe, are extruded in the field for inspection. Logs include texture, color, moisture,
plasticity, consistency, blow counts, and any other characteristics noted. Logs also include
subjective evidence for the presence of hydrocarbons, such as soil staining, noticeable or
obvious product odor, and OVM readings.

Sampling of Stockpiled Soil

One composite soil sample is collected for each 50 cubic yards of stockpiled soil, and for
each individual stockpile composed of less than S0 cubic yards. Composite soil samples are
obtained by first evaluating relatively high, average, and low areas of hydrocarbon
concentration by digging approximately one to two feet into the stockpile and placing the
intake probe of a field calibrated OVM against the surface of the soil; and then collecting
one sample from the "high" reading area, and three samples from the "average” areas.
Samples are collected by removing the top one to two feet of soil, then driving laboratory-
cleaned brass sleeves into the soil. The samples are sealed in the sleeves using aluminum
foil, plastic caps, and aluminized duct tape; labeled; and promptly placed in iced storage for
transport to the laboratory, where compositing is performed.

Sample Labeling and Handling

Sample containers are labeled in the field with the job number, sample location and depth,
and date, and promptly placed in iced storage for transport to the laboratory. A Chain of
Custody Record is initiated by the field geologist and updated throughout handling of the
samples, and accompanies the samples to a laboratory certified by the State of California
for the analyses requested. Samples are transported to the laboratory promptly to help
ensure that recommended sample holding times are not exceeded. Samples are properly
disposed of after their useful life has expired.

C3
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Laboratory Analysis Data Sheets
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: APPLIED ANALYTICAL

® Environmental Laboratories

42501 Albrag St., Suite 100
Fremaont, CA 94538
Bus: (415) 8623-0775
Fax: (418) 651-8647

®
ANALYSIS REPORT
‘ 10201eb.fras
Attention; Mr, Ken Mateik Date Sampled: 03-11-91
@ Applied GeoSystems Date Received:  03-15-91
3315 Almaden Expressway BTEX Analyzed: 03-16-91
San Jose, CA 95811 TPHg Analyzed:  03-16-91
Project: AGS 69038-5 TPHA Analyzed: NR
Matrix; Soil
@
| Ethyl Total
Benzene Toluene benzene Xylenes TPHg TPHd
RR 2P10 PRID Ppm R Rpm
Detection Limit:  0.005 0.005 0.005 0.005 1.0 10
¢ SAMPLE
Laboratory Identification
8-5-B6 ND ND ND ND ND NR
§1103356
o $-5-B7 10 0.23 086 18 63 NR
§1103357
§-10-B7 ND ND ND 0.006 ND NR
51103358
¢
§-5-B8 0.86 0.088 0.36 0.21 29 NR
81103359
§-5-B9 0.66 0035 03t 011 54 NR
° S1103360

Ppm = parts per million = mg/kg = milligrams per kilogram.
ND » Not derected. Componnd(e) may be present at concentTations below the detection limit.
NR = Analysis not requested, ‘ ‘
ANALYTICAL PROCEDURES
BTEX~ Benzono, tolucne, sthylbenzene, and total xytene isomers (BTEX) are measured by extraction using EPA Method 5030
foliowed by analysis using EPA Method 8020/602, which wtilizes a gas chromatograph (GC) equipped with & photoionization detectar
® (PID) and & hamo-ionization detector (FID) in series.
‘ TPHg-Tots} petroleam hydrocmbons as gasoline (lowsto-medium boiling points) are measured by extraction veing EPA Method 5030,
followed by analysis wsing modified EPA Method 8015, which utilizes 8 GC equipped with as FID,
TPHa--Total patreleum hydrocarbons as diesel (high boiling points) are measured by extraction using EPA Method 3550 for soile and
EFA Method 3510 fgr water, followed by modified EPA Method B01S with direct sample injection inio & GC equipped with an FID.

| M
® Laboratory Representativs Date Reporied

APPLIED ANALYTICAL LABORATORY IS CERTIFIED BY THE STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SBRVICES AS A HAZARDOUS WASTE TESTING LARORATORY
) (Certification No, 1211)




APPLIED ANALYTICAL

Environmental Laboratories

42501 Alorae St., Suite 100
Framont, CA 84538
Bus: (415) 823-0775
Fax: (415) 651-8647

LYSI
10201ab.frm
Attention: Mr, Ken Mateik Date Sampled: 03-11-91
Applied GeoSystems Date Received:  03-15-91
3315 Almaden Expressway BTEX Analyzed: (3-16-91
San Jose, CA 95811 TPHg Analyzed: 03-16-91
Project: AGS 69038-5 TPHd Analyzed: NR
Matrix: Soil
Ethyl- Total
Benzene Toluene benzene Xylenes TPHg TPHd
pm risin] 2RI jrieiid] ppm RRm
Detection Limit:  0.005 0.005 0.005 0.005 1.0 10
SAMPLE
Laboratory Identification
§-10-E9 0.037 ND 0.011 0.036 ND NR
$1103361
§-5-B10 028 0.013 ND 0.023 30 NR
81103362
-$.10-B10 053 0.036 0.096 0.23 52 NR
$1103363

Fpm = parts per million = mg/kg = miiligrame per Lilogram.
ND = Not detected. Compound(s) may be prezent ar concentretions delow the derection HUmit,
NR = Analyzis not requested,

- ANALYTICAL PROCEDURES
BYEX~ Benzene, toluens, ethylbeasane, and total xylene isomers (BTEX) are maasured by extraction wiing EPA Method 5030
followed by analysis using EPA Method 8020/602, which utilizes a gas chromatograph (GC) equipped with a photoienization detestor
{PID)} and a flame-jonization detector (FID) in series.
TFRg-~Total potroleum hydrocarbons ax gasotine (low-to-medium boiling points) are measured by extraction uting EFA Method 5030,
followed by analysis using modified EPA Method 8015, which utilizes 2 GC equipped with as FID.
TPHd-Tota! petroloum hydrocarboas as diesel (high boiling points) are measurcd by extraction vsiag EPA Method 3550 for solls and
EPA Method 3510fur water, followed by modified EPA Method 8015 with direct sample injestion into a GC equipped with an FID.

=,

Laboratory Representative Date Reported

APPLIED ANALYTICAL LABORATORY IS CERTIFIED EY THE STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
; (CartiBication No. 1211)




RO ERC: TELECOPIER 7818 ; I-28-31  T:12IFM ; 1 415 384 92T 498254243558 3
BT D31 13916 SEGUOTA ANRLYTICAL P.2
®
0 580 Chesgapeake Dnvé « Redwood City, CA 94083
{(415) 364-960C » FAX (415) 364-9233
@
Applied GeoSystems
3315 Almaden Exprassway, Ste 34
San Jose, CA 95118
Altention: Ken Mateik
o Project: Arco-4494, Oakiand
Enclosed are the results from 12 soil samples received at Sequoia Analytical on March 26,1991, The requested
analysas are listed below:
® SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD
10334483 Soil, 5-6-B11 3/26/a1 EPRA 3550/8015
EPA 413.1 (Gravimetric)
EPA 5030/8015,/8020
1033494 Soil, 8-11-B11 3/26/91 EFA 3580/8013
¢ EPA 413.1 {Gravimegtric)
EPA 5030/8015/8020
1033495 Soll, 8-6B12 3/26/91 EPA 3550/8015
EPA 413.1 (Gravimetric)
® EPA 5030/8015/8020
1033456 Seil, §-11-B12 3/26/91 EPA 3550/8015
EPA 413.1 {Gravimetric)
EPA 5030/8015,/8020
1033497 Soil, $-6-813 3/26/91 EFA 3350/8015
® EPA 413.1 (Gravimetric)
- EPA 5330/8015 /8020
1033408 Soil, 5-11-B13 2/26/01 EPA 3550,/8015
EFPA 413.1 {Gravimeatric)
EPA 5030/8015/8020
o
1033499 Soil, 8-5-B14 3/26/91 EPA 3550/80158
EPA 413.1 (Gravimetric)
EPA 5030/8015/8020
1033500 Soll, 5-11-B14 3/26/91 EPA 3550/8015
@ EPA 413.1 (Gravimetric)
EPA 5030/8015/2020
1033501 Soil, 36-B15 3/26/9 EPA 3550/8015
EPA 413.1 (Gravimetric)
EPA 5030/8015/3020
® 1033502 Soil, $-10.5-B15 3/26/9 EPA 3550/8015
EPA 413.1 (Gravimetric)
EPA 5030/8015/8020
1333503 Sofl, 5-5.3-816 3/26/91 EPA 3550/8015

. 1033493 APG <1
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RV BvixERDn TELETIFIER TE1E@ 3 I-Z8-91 Ii1EIFM 1 415 34 42526424355 8 =
TOMER 2B %1 L3117 SEIUOIA AMALYTICAL F.3

®
@ 680 Chagsapeaks Drive » Redwood City, CA 94063
w (415) 364-9600 + FAX (415) 364-9233
@
SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD
EPA 413.1 (Gravimetric)
EPA 5030/8015/8020
® 1033504 Soit, -6-B817 3/26/91 EPA 3550/8015
EPA 413.1 (Gravimetric)
EPA 5030/8015,/8020
®

Plaase contact me if you have any questions. In the meantime, thank you for the opportunity 1o work with you
on this project.

Very truly yours,
o ry truiy y
SEQUOIA ANALYTICAL

Ak

Bjom A. Bjorkman
@ Project Manager

® 1033493 APG =25




RO EBYIxERD: TELECCPIER VR19 & 3-25-31 Z1Z3ERM 1 415 364 9223 4932642438 4
OMAR 22021 13017 SECGUOIA AHRLYTICAL F.4

SEQUOIA ANALYTICAL

880 Chesapeake Drive « Redwood City, CA 84063

v (415) 364-9600 » FAX (415) 364-9233

R R R e e HHE SN e
Applisd lé’“eoSystems Client Project 1D: Arco-4494 Oakiand Eamplééa:ﬂwwlar EE 1991

3315 Almaden Expressway, Ste 34 Matrix Descript:  Soll Received: Mar 26, 19913
San Jose, CA 95118 Analysis Method EPA 5030/8015/8020 Analyzed: Mar 27, 19915
: i : Reported Mar 28, 1991 :

st m-ns .-mM.-w

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

Sample Sample Low/Medium B.P. : Ethyl
Number Description Hydrocarbons @B2enzene Toluene Benzene Xylenes
ma/kg mg/kg ma,/kg mg/kg mg/kg
{ppm) {ppm) {pprm) (ppm) (ppm)
103-3493 56811 M.D. N.D. MN.D. N.D. N.D.
103-3494 S11-811 N.O. N.D. N.O. N.D. N.D.
103-3495 56812 N.D, N.D. N.D. N.D. N.D.
103-3496 S.11.812 N.D. N.D, N.D. N.D. N.D.
103-3487 S6E13 N.D. N.D. N.D. N.D. N.D.
103-3488 511513 N.D. N.D. N.D, N.D. N.O.
103-3495 $5-814 N.D. N.D. N.D. N.D. N.D.
1633600 511814 N.D. N.D. MN.O. N.D. N.D.
103-36H 58815 N.D. N.D. N.D. N.D. N.D.
103-3502 5165815 ND. N.D. N.D. N.D. N.D.
Detection Limits: 1.0 0.ca50 0.0050 0.0050 0.0050

Low to Madium Beiling Puint Hydrecarbene are guantitated against a gasoline siandard,
Anatytes reported as N.O. were nat presan, aouve the stated fimit of datection.

"SEQUOIA ANALYTICAL

A

Biom A. Bjorkman ~
Project Manager 1033493.4PG = >
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AR & Sl 13013 SEQUOTR AMRLYTICAL F.2

SEQUOIA ANALYTICAL

680 Chesapeake Drive + Redwood City, CA 04063

v (415) 364-9600 » FAX (415) 364-92323

£ 3 ke R R o
pplied GeoSystems rCo-4494, Dakland Sampled: Mar 26 1991

315 Almaden Expressway, Ste 34 Matrix Descript:  Soll Recelved: Mar 26, 1991
anJose, CA 95118 Analysis Method:  EPA 5030/8015/8020 Mar 27, 1991
ttontion: Ken Mateik 1rst Sampie #.  103-3503

b3 e ok i)eé e'wm e
S e FIEELEE S SRR SRR

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 801 5/8020)

Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/kg mg/kg mg,/kg mg/kg mg/kg
(pprm) {pprn) (ppm) (Ppm) (ppm)
103-3503 5-5.5-B18 N.C. N.D. N.D. N.D. N.D.
103-3504 S&Bi7 69 1.3 1.7 1.0 2.2
Deiection Limits: 20 ¢.10 0.1¢ 0.10 0.10

Low to Medium Hailing Paint Hydrocarbens are quantitated against a gasaiine standard,
ANakytes reported as N.O. ware not prezent above the stated limit of detaction. Secause matix effecis and/or other factors
required additionai sampie gilution, detection iirmits for this sample have been raised.

SEQUOIA ANALYTICAL

r'd)

Yoo 4 L
Bjormn A B]Drkman

Project Manager 1033493.AFG <2>
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SEQUOIA ANALYTICAL

680 Chesapeake Drive + Redwood City, CA 04063
{413) 364-9600 « FAX (415) 364-9233

e e i s sy e
plied GeoSystemns Cliant Project ID): Arco-4494 Oakland Sampied:
315 Almaden Expressway, Ste 34 Matrix Descript:  Soil Received: Mar 25, 1891

:8an Jose, CA 95118 Analysis Method: EPA 3550/58015 Extracted: Mar 27, 1991
ftention: Ken Mateik First Sample #:  103-3463 Analyzed: Mar 27, 1991

TOTAL PETROLEUM FUEL HYDROCARBONS (EPA 8015)

Sample Samplea High B.P.
NMumber Description Hydrocarbons
mg/kg
{(ppm)
103-3483 S6-B11 N.D.
103-3454 S41-B1t N.D.
103-3495 56-312 N.D.
103-3496 5-11-B12 N.D.
103-3457 56813 N.D.
103-3498 511-B13 N.D.
103-3500 $11-B14 N.O.
103-3501 $6-515 N.D.
103-3502 5-10.5-B15 N.O.
103-3503 5.5.5-816 N.D.
Detection Limits: 1.0

High Beiling Point Hydrocarbons are quantitated against s diesel fusl stanadard.
Anatytss reportad as N.D. ware not present above the stated iirn:t of datection.

SEQUOIA ANALYTICAL

Palb

107
B]orn Aéorkman//

Project Managar ‘ 1033493.8PG <35
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SEGUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

(416) 364-9600 + FAX (415) 364-9233

T TR S N N S D s e SR
Applied GeoSystems Client Prolect ID: Arco-4484, Daldand Sampled:
3315 Almaden Expressway, $te 34 Matrix Deseript:  Soil Received: .
San Jose, CA 65118 Analysis Method: EPA 355(,/8015 Extracted:  Mar 27, 1991
Attention: Ken Mateik Flrst Sample #:  103-3499 Analyzed: Mar 27,

Reported: ~ Mar 28,

R e \
R R R

TOTAL PETROLEUM FUEL HYDROCARBONS (EFA 8015)

PR R
R

Sample Sampie High B.P.
Number Description Hydrocarbons
mg/kg
{ppm)
103-3489 55814 ND,
|
| Detection Limits: 10

Hiak Boding Peint Hydrocarbene are guantitated against a diesel fus! standard.
Anaytes reported ax N.O. ware not present above the stated limit of detection. Because matrix effects and of other factors
raguired additional semple giuticn. detection limits far Hifs sample have been raised.

SEQUOIA ANALYTICAL

T

0, D07
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; 47y P

Biorn A Bjorkman

Project Manager 1033493APG <4




R BEYIxERON TELECIFIER 7818 ;1 Z-25-371 ZLEEEM 1 415 284 FETE- 403284243508 S
MAER 22 "3L L3028 SEQUCTH AMRLYTICAL .8
®
B80 Chesapeake Drive » Redwood City, CA 94063
{418) 364-3600 « FAX (415) 364-9233
g R L e e R e e S e R R
' pplied GeoSvstems Arco-4494 akland Sampied Mar 28,
3315 Almaden Expressway, Ste 34 Matrix Descnpt Soil Received: Mar 26,
an Jose, CA 95118 Analysis Method: EPA 3550/8015 Extracted: Mar 27, 1991
tiention: Ken Mateix First Sample #:  103-3504 Analyzed: Mar 27, 1991
Reported:  Mar 28, 1961
@ e A R A
TOTAL PETROLEUM FUEL HYDROCARBONS (EPA 8015)
Sample Sample High B.P.
Number Deageription Hydrocarbons
® mg/kg
(ppm)
103-3504 5-6-817 N.D.
L .
@
..
@
o
Detection Limits: 100
Aigh Boitng Paint Hydrocarbons are guantitated against & diezal fuel standard.
Anatytes reported as N.Q. ware not prasent above the stated limit 0T detection. Because maltrix atfests and/or other factors
. raquirad additional sampie diiation, delection imits for this sampls have been raisad.

SEQUOIA ANALYTICAL

Vo O

B’Dm A. Biorkman

® °ro;ect Manager 1033403.APG <5
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SEQUOIA ANALYTICAL

680 Chesapeake Drive + Redwood Sity, CA 94083

w {415) 364-9600 « FAX (415) 364-9233

Applied GaoSystems . S ey 26, 1991"
43315 Almaden Expressway, Ste 34 Matrix Descript:  Soil Received: Mar 26, 199
“8an Jose, CA 55118 Anatysis Method, EPA 413.1 (Gravimetric) Extractad: Mar 27, 10915
ttention: Ken Mateik Fitst Sample #:  103-3493 Analyzed:  Mar 27, 19817
ar 28, 1991:

TOTAL RECOVERABLE OIL & GREASE

Sample Sample Oil & Grease
Nuraber Dascription (ppm)
103-3452 8811 330
103-3454 371811 N.D.
103-3465 £6-Bi2 N.D.
103-3456 S-11.B12 N.D.
143-3497 SeE315 N.D.
103-3498 5-11-813 N.C.
103-3459 S.5-814 570
103-35C0 5.11-814 N.D.
103-3501 5-6-815 280
103-3502 $-10.5-815 N.O.
Detection L.imss! a0

Anaiytes reoonant a3 N O, were not present above the stated Emit of ataction.

SEQUOIA ANALYTICAL
/F\ T // ”._,f? —
I./ {;j:}/ ;/_r jéi///‘-————h
Bjorn A, Blorkiman
Proiact Manager 1033493 APG <63




sCu BY ixERDw TELECORFIER 7TA13 ) ZT-25-91 ZTITEM 1 315 254 I23TT-2 40E8z642435: &1

MAR Z2 21 13031 SELUDTS ALY TICAL F. 13

3 SEQUOIA ANALYTICAL

. 680 Chesapeake Drive « Redwood City, CA 84063
v (415) 364-9600 « FAX (415) 364-9233

pplied GeoSystems. :
316 Almaden Expressway, Ste 34 Matrix Descript:  Soit
an Jose, CA 85118 Analysis Method: EPA 413.1 (Gravimetric)
tention: Ken Mateik First Sample #:  103-3503

TOTAL RECOVERABLE OIL & GREASE

Sample : Sample 0il & Grease
Number Description {pprm)
103-3503 355816 N.D.
103-3504 35B17 1,100
Detection Limits: 30 §

Analytes raported as N.D. were not present above the stated iimit of datectian.

SEQUOIA ANALYTICAL

/57 ) Y

Bjorn A. Bjorkman
Proiect Manager ‘ 1033403 APG <7 >




, P B HERD 1 415 IE4 F2EI APSTEGE4TS H11
MAR 22 P.1L
®
G680 Chesapeake Drive « Redwood City, CA 94083
w (415) 364-3600 + FAX (415) 3640233
o
SRR R
pplled GeoSystems
315 Almaden Expressway, Ste 34
San Jose. CA 95118
®
QUALITY CONTROL DATA REPORT
¢ TANALYTE Banzane Toluene Ethyl Xylenes Disssi Totat Cii
i Benzane & Gieaze )
Method: EDA 8020 EPA 8020 EPA 8020 EPA 8020 EPA 8015 EPA 4131
_ Analyst: 5. Mayer &.Meye 3.Mevyer G.Mever Blas L Lajkhthamkar
® Reporting Units; ng ng ng ng (=] mg/xg
Oate Analvzed: Mar 27, 1994 Mar 27, 1991 Mar 27, 1991 Mar 27, 1991 Mar 27, 1991 Mar 27, 1991
QT Sample #:  5L8rK032791 GLBKD32791 GLRKO32761  GLBKO32781  DBLKO3279%  BLK32791
Sampie Conc.: N.D. N.D. N.D. N.D. N.D. N.D.
@
Spike Conc.
Added: 160 100 100 300 oS00 100
Conc, Matrix
® Spike: B4 85 B5 260 830 g7
Metrix Spike _
% Recovery: B4 85 85 a7 92 g7
o Cone. Matrix _ _
Spike Dup.: 32 81 80 240 850 a0
Metrix Spike
Duplicate -
% Recovery! 82 81 80 20 24 290
®
' Aelative
2% Difference: 24 4.8 6.1 a.0 2.5 7.5
° Guality Assurance Siatement: All standard operating procedurss and qualiy contral raquirements have baen met.
SEGUU'A ANAL‘!"?JCAL % Recovery: Tans, of .S, - Gone. of Sanmoie % 100 :
/ /‘? / . Spike Cont, Adaed
/’""-—’F Rejative % Cidgrenco: cane. of ME - Uonc, of MSD. ® 100 {
:’»]D»P A. E;Drkman : wozas, of MG, + Cone cf MBD) /&
o Project Manager 1022493.AFG -5+




