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®
LIMITED SUBSURFACE
ENVIRONMENTAL ASSESSMENT
at
ARCO Station 771
A 899 Rincon Avenue
Livermore, California
® For ARCO Products Company
@ INTRODUCTION
This report describes the work conducted by Applied GeoSystems for ARCO Products
®
Company (ARCO) at ARCO Station 771 to evaluate the presence of gasoline hydrocarbons
in the subsurface soil in the area adjacent to four underground gasoline-storage tanks prior
® to the planned removal of the tanks. The assessment included drilling three soil borings,
collecting and laboratory analyzing 12 soil samples from the borings, and preparing this
report presenting our procedures, results, and conclusions.
@
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Limited Environmental Site Assessment June 22, 1990
ARCO Station 771, Livermore, California AGS 60000-1

SITE DESCRIPTION AND BACKGROUND

ARCO Station 771, 899 Rincon Avenue, Livermore, California, is an operating gasoline
station and mini-market in a commercial and re.sidential area. Residential homes lie to the
north of the site, and east of the site across Rincon Avenue. A shopping center lies to the
south and west of the site. The site location is shown on the Site Vicinity Map (Plate 1).

The elevation of the site is approximately 450 feet above mean sea level.

It is our understanding from information provided by ARCO that one 10,000-gallon
underground gasoline-storage tank (designated T1), one 6,000-gallon underground gasoline-
storage tank (designated T2) and two 4,000-gallon underground gasoline-storage tanks
(designated T3 and T4) are present at the site. We also understand that tanks T2, T3, and
T4 were installed approximately 25 years ago and tank T1 was installed approximately 15
years ago. In addition, we understand that a 240-gallon waste-oil tank had been removed
from the site in 1987. The locations of these tanks and other site featurés are shown on the

Generalized Site Plan (Plate 2).
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Limited Environmental Site Assessment June 22, 1990
ARCO Station 771, Livermore, California AGS 60000-1
o
PREVIOUS WORK
@
On August 25, 1987, a 240-gallon waste-oil tank was removed from the site by Crosby and
Overton Environmental Management, Inc., of Oakland, California. The waste-oil tank pit
® was excavated to a depth of 10 feet and a soil sample (AL-1) was collected by Brown and
Caldwell (B&C) of Sacramento, California, for laboratory analysis. Results of analyses
indicated total petroleum fuel hydrocarbon levels of 378 parts per million (ppm). Solvents,
®
benzene, toluene, and total xylene isomers {BTX), and Polychlorinated Biphenois (PCB’s)
were not detected. One sample (WO-1) of the waste oil sludge from the tank and two
® samples {L.S-1 and LS-2) from the stockpiled soil were also collected and analyzed by B&C
(B&C, 1987).
® . .
On September 1, 1987, the waste-oil tank pit was further excavated and B&C collected a
soil sample (AL-2) from a depth of 12 feet. Petroleum fuel hydrocarbons were not detected
® in the sample. On October 19, 1987, waste-oil contaminated soil was transported to a Class
I landfill in Casmalia, California (B&C, 1987). Table 1 summarizes the analytical results
from August and September, 1987,
@
®
3
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Limited Environmental Site Assessment
ARCO Station 771, Livermore, California

June 22, 1990
AGS 60000-1

TABLE 1

ANALYTICAL RESULTS OF SOIL AND SLUDGE SAMPLES

BY BROWN AND CALDWELL
ARCO Station 771
899 Rincon Avenue

Livermore, California
August 25, 1987

Sample
Identification HVC TPFH B T X PCBs
AL-1 ND 378 ND . ND ND ND
AL-2 ND ND ND ND ND ND
LS-1 ND 3,779 ND 0.009 0.05 ND
LS-2 ND 808 ND 0.011 0.06 ND
WO-1 ND 256,508 ND 2.920 0.128 ND

HVC:
TPFH:
B:

T:

X:
PCBs:
ND:

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

Halogenated volatile compounds by EPA Method 8010.

Total petroleum fuel hydrocarbons by modified EPA Method 8015.

Benzene by EPA Method 8020.

Toluene by EPA Method 8020.

Total xylene isomers by EPA Method 8020.
Polychlorinated biphenyis (PCBs) by EPA Method 8080.
Below laboratory reported detection concentration.

Sample destgnation:; LS-2

| L———  Sample number
be——0+—— AL = Soil sample
LS = Stockpile sample
WO = Waste oil sample

\— Applied GeoSystems




Limited Environmental Site Assessment June 22, 1990
ARCQO Station 771, Livermore, California AGS 60000-1
.
REGIONAL AND LOCAL HYDROGEOLOGY
i The site is in the north-central rportion of the Livermore Valley, within the Coast Ranges
Geomorphic Province of Northern California. The Livermore Valley is approximately 13
° miles long in an east-west direction, approximately 4 miles wide, and is surrounded by hills
of the Diablo Range (California Department of Water Resources, 1974). The valley slopes
gently toward the west. The principal streams in the area are the Arroyo Valle and Arroyo
® Mocho, which flow toward the western end of the valley. Arroyo Mocho is approximately
1/10 mile south-southwest of the site, and Arroyo Valle is approximately 2-3/4 miles
southwest of the site. |
®
The Livermore Valley ground-water basin is divided into sub-basins on the basis of fault
® traces or other hydrogeologic discontinuities (California Department of Water Resources,
1974). The ground-water system in Livermore Valley is a multi-layered system with an
unconfined aquifer overlying a sequence of leaky or semiconfined aquifers. Ground water
* in the basin flows downslope toward the east-west-trending axis of the valley and then flows
generally to the west. Regional ground water is inferred to flow to the west-northwest and
.' is approximately 30 feet below the ground surface (Alameda County Flood Control, Zone
7, 1986).
®
5
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Limited Environmental Site Assessment June 22, 1990
ARCO Station 771, Livermore, California AGS 60000-1
®
FIELD WORK
®
Driiling and Soil Sampling
o A Ground Water Protection Ordinance Permit to driil soil borings was obtained from
Alameda County Flood Control and Water Conservation District, Zone 7, before drilling.
A copy of the permit is included in Appendix A. Prior to drilling, Underground Service
° Alert was notified of our intent to drill, and known underground utility lines and structures
were marked.
@
Three soil borings, B-1, B-2 and B-3, were drilled to depths ranging from 31-1/2 to 35 feet
below the ground surface in the immediate vicinity of the underground storage tanks on
i February 1 and 2, 1990. The locations of the borings are shown on Plate 2. The borings
were drilled by Bakersfield Well and Pump of Bakersfield, California, utilizing a CME-3S
° truck-mounted drilling rig. Field methods used in the drilling of the borings and collecting
the soil samples are described in Appendix B. The borings were backfilled to the surface
with a bentonite/cement grout.
.
@
6
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Limited Environmental Site Assessment June 22, 1990
ARCO Station 771, Livermore, California AGS 60000-1
®
Subsurface Materials
@ _
The earth materials encountered during this assessment consisted primarily of clayey to
sandy gravel and some sandy to gravelly clay. A summary of the Unified Soil Classification
® System used to identify the soil excavated during drilling is presented on Plate 3.
Descriptions of earth materials encountered in borings B-1 through B-3 are presented on
the Logs of Borings (Plafes 4 through 9). Geologic cross-section A-A’ (Plate 10) illustrates
° an interpretation of the soil stratigraphy and a summary of the organic vapor meter (OVM)
readings measured during drilling.
L
OVM readings from soil samples above 20 feet were all less than 20 parts per million
(ppm). In samples taken at and below 20 feet OVM readings increased to as high as 800
¢ ppm. Field instruments such as the OVM are useful for measuring relative concentrations
of vapor content, but cannot be used to measure levels of hydrocarbons with the confidence
° of laboratory analysis.
Ground water was encountered at a depth of approximately 33 feet below the ground
¢ surface in boring B-1. Borings B-2 and B-3 were terminated above ground water. A
ground-water "grab” sample was obtained from B-1 using a disposable PVC bailer for visual
o inspection. Approximately 1/8-inch of floating product was noted on the water in the baﬂer.
7
®
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Limited Environmental Site Assessment June 22, 1990

ARCO Station 771, Livermore, California AGS 60000-1
®

LABORATORY ANALYSES

e

Twelve soil samples were selected on the basis of field OVM readings and delivered to

Anametrix, Inc., of San Jose, California, (Hazardous Waste Testing Laboratory Certification
| No. 131), for analysis according to the following methods:

» Total petroleum hydrocarbons as gasoline (TPHg) by EPA Method 8015 after
®
extraction by EPA Method 5030.
o » Benzene, toluene, ethylbenzene, and total xylenes (BTEX) by modified EPA Method
8020 after extraction by EPA Method 5030.

¢ Results of laboratory analyses for soil samples collected from the soil borings, and detection

limits for the test methods used, are summarized in Table 2. Analysis data sheets and a
° copy of the Chain of Custody record are included in Appendix C.
@
®

8
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Limited Environmental Site Assessment June 22, 1990
ARCO Station 771, Livermore, California AGS 60000-1
o
TABLE 2
RESULTS OF LABORATORY ANALYSES
* ~ OF SOIL SAMPLES
ARCO Station 771
899 Rincon Avenue
Livermore, California
@
Sample Ethyl- Total
Identification Date TPHg Benzene Toluene benzene  Xylenes
S-10-B1 2/1/90 <10 <0.005 <0.005 <0.005 <0.005
® $-19.5-B1 2/1/90 <1.0 0.022 0.024 <0.005 0.022
S-24.5-B1 2/1/90 <10 0.022 0.015 0.010 0.048
S-29.5-B1 2/1/90 <1.0 <0.005 <0.005 <(.005 <0.005
S-10-B2 2/1/90 <1.0 <0.005 <0.005 <0.005 <0.005
® S-20-B2 2/1/90 <1.0 0.016 0.020 <0.005 0.025
5-25-B2 2/1/90 14 <0.01 <0.01 <(.01 0.018
S-31-B2 2/1/90 <1.0 <0.005 <0.005 <0.005 <{.005
S-10-B3 2/2/90 <10 <0.005 <0.005 <(.005 <0.005
® S-19.5-B3 2/2/90 <1.0 0.028 <(.005 <0.005 0.017
S-25-B3 2/2/90 4.5 0.047 <0.01 0.011 0.038
S-32-B3 2/2/90 190 <1.0 <1.0 <1.0 1.7

Results in parts per million (ppm)

® TPHg = Total Petroleum Hydrocarbons as gasoline

< = Indicates less than the detection limit for the
specified method of analysis.

S-25-B2

|| ]
® | | ' Boring number

| L—— Approximate sample depth

L—————— Soil sample
@

9
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Limited Environmental Site Assessment June 22, 1990
ARCO Station 771, Livermore, California AGS 60000-1
CONCLUSIONS

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

The shallow soil in the area of the four underground gasoline-storage tanks has been
affected by gasoline hydrocarbons. This is based on laboratory analytical results
indicating a TPHg concentration of 190 ppm present in a soil sampie collected from
an approximate depth of 32 feet in boring B-3, and on elevated OVM readings noted

from soil samples collected from borings B-1, B-2 and B-3.

The first-encountered ground water beneath the site appears to have been affected
by hydrocarbon contamination. This conclusion is based on the 1/8-inch-thick layer
of floating product observed on the surface of a ground water "grab” sample collected

from boring B-1.
The high OVM readings and relatively low concentrations detected by the laboratory

analyses suggest that vapor in soil near the tank cavity contains vapor-phase

hydrocarbons.

10
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Limited Environmental Site Assessment June 22, 1990
ARCO Station 771, Livermore, California AGS 60000-1
o
LIMITATIONS
o
This report was prepared in accordance with generally accepted standards of environmental
geological practice in California at the time this assessment was performed. This assessment
® was conducted solely for the purpose of evaluating environmental conditions of the soil with
respect to gasoline hydrocarbons at the subject site in the immediate area of the gasoline
° storage 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. Subsurface conditions may vary away
@ from the data points available. Additional work, including further subsurface investigation,
can reduce the inherent uncertainties associated with this type of assessment.
@
@
®
®
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Limited Environmental Site Assessment June 22, 1990
ARCO Station 771, Livermore, Califorma AGS 60000-1
@
® REFERENCES
Alameda County Flood Control and Water Conservation District, Zone 7, Water Resources
Engineering. 1986. Water L evel Contours. 1 inch = 3000 feet scale map.
Applied GeoSystems. January 20, 1990. Site Safety Plan Subsurface Environmental
® Assessment at the ARCO Service Station No. 771, 899 Rincon Avenue, Livermore,
California: AGS Report No. 60000-1S.
Brown and Caldwell. September 16, 1987. Soil Sample Resulis for Waste Oil Tank
Removal, ARCOQ Station 771: Report No. 17/3456-02/3.
®
California Department of Water Resources. 1974. Evaluation of Ground-Water Resources
Engineering Livermore and Sunol Valleys: Bulletin No. 118-2, Appendix A.
®
®
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UNIFIED SOIL CLASSIFICATION SYSTEM

MAJOR CHVISIONS LTR CESCRIFTION MAJOR DMVITIONS LTR DESCRIPTION
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o | FEEEE
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soix oM | Shty graveis, gravei—sand—silt mictires LL<50 (-} mmmwlm :;r- sondy ciays,
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grained - o
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$C | Cloyey mends, send=—ciey mixtures Highly organic PT | Peot cna cther nighly organic soie
Depth through which . Sand pack
I sampler is driven % P
Relatively undisturbed . Bentonite annular seal
sample
A Neat cement annular seci
I No sampie recovered
- 4 Caved native soil
v Static water level
= bserved in well
epserved 1n Blank PVC
Initial water level —— .
g observed in boring [ ] Machine—slotted PVC
S—10 Sample number P.LD. Photoionizgtion detector
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.
OASHED LINES SEPARATING UNMS ON THE LOG REPRESENT APPROXIMATE
BOUNCARIES DHLY. ACTUAL BOUNDARIES MAY BE GRADUAL LOCS
REPRESENT SURSURFACE CONDITIONS AT THE BORING LOCATION AT THE
TIME OF DRILLING ONLY.
éé UNIFIED SOIL CLASSIFICATION SYSTEM PLATE
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Total depth of boring: 35 fect Dlameter of borings_6 inches  Date drilleds 2/1/90
Casing diameter: N/A Length: N/A Slot size: N/A
Screen dlameten N/A Length N/A Material type: N/A
Drilling Company: Bakersfield Well & Pump Drillers Sid & Tom

Method Used: Hollow—Stem Auger Fleld Qeologlst: Steve Bittman

Slgnature of Registered Profeasionah
Registration No. State:r A

Depth s.mpl.

uscs
P.LD. Code Description

Blows|

104

L 12 4

- 144 27
5—1 4.5] 45| 20 A

31
| 20 -3—19-5;504 200 o]

Asphalt (6 inches). vVYV

CW Sandy gravel with clay, brown, damp, dense with NS
subrounded gravel. AA A

16 Addd
i27 2.4 Moist, very dense, noticeable odor. AR

39

Obvious odor. vYww

(Section continues downward) %

M,
.
——

= LOG OF BORING B - 1 |PLATE

S : ARCO Station 771 4
LA SoSya‘ems= 899 Rincon Avenue
PROJECT 60000-1 Livermore, Callfornia




@
Sample |5 uscs Wel
Depth [~ 00" S PAD.| oo de Description el
- GW Sandy gravel with clay, brown, meoeist, very dense,
® obvious odor.
2D -
m24 7 27
® S—24.5E0-ﬂ 800
-.86_
28 -
® 31 Increase clay.
s—zasgoﬂ 20
30 ~
® v
=34 = 36
S—34.5E0-H 100
| 26 Total Depth = 35 feet.
o
_38_
L 40—
@
42
_44_
@
- 46—
| 48—
@
00
@
= LOG OF BORING B - 1 ([PLATE
P — — ARCO Statlon 771
| Applled CGeoSystemsa 899 Rincon Avenue 5
PROJECT 60000~1 Livermore, California
L




Total depth of borings 31.5 feet Dlameter of borings 6 inches Date drilled, 2/1/90

Casing diameten N/A Length N/A Slot size N/A

Screen dlameten N/A Length: N/A Material types N/A

Drifiing Company: Bakersfield Well & Pump  Drillers_Sid & Tom

Method Used: Hollow—Stem Auger Fleld Geologisti Steve Bittman

Signature of Reglstered Professionak
Reglstration No. States A

Depth Sample

uscs
No. P.LD. Description

Code

{Blows|

Asphalt (6 inches).

CW Sandy gravel with clay, brown, domp, dense with
- 2 - subrounded gravel.

-4 10
17 _
S—5 izo 5 Noticeable odor.

iﬂ
J 17
10 5=-10 29| O

L 12

L 14 -
17

E.zo 10 Gray.
S-15 15

- 16 -

- 187 _CL naticeable _ador

20 GC Clayey gravel with sand, gray—brown, moist, very dense
L 20 41] 210 with subangular gravel, obvious odor.

(Section continues downward)

Sandy cldy, gray, moist, fow {6 medium plasticity, stif, |

= LOG OF BORING B - 2

= — = ARCO Statlon 771
Applled GeocSysierms 899 Rincon Avenue

PROJECT 60000-1 Livermore, Callfornla

PLATE




Sample | & USCS Well
Depth No. E P.L.D. Code Description Const.
GC Clayey gravel with sand, gray—brown, moist, very
® dense with subanguiar gravel, obvious odor.
20—
24 21
o HE
: S-25 04 35
e 26 =
58 -
@
30 - 17'5 oL Gravelly clay, brown, moist, subanguiar gravel, medium
s—31 k40| 2 plasticity, hard.
32 — ‘ Total Depth = 31-1/2 feet.
@
34 —
b 36 -~
®
—38_
L 40—
@
10 —
—44-
@
....46-.
48
@
50
®
.0G OF BORING B - 2 |PLATE
o i:"“ — ARCO Statlon 771
__Applled GeocSystermns 899 Rincon Avenue 7
PY PROJECT 60000-1 Livermore, Californla




Total depth of boring: 32.5 feet Diameter of boring:_6 inches Date drilled, 2/1/90

Casing diameter: N/A Lengths N/A Slot size: N/A

PY Screen dlameter: N/A Length: N/A Materlal type: N/A

Drilling Company: Bakersfield Weill & Pump Drillenn Sid & Tom

Method Used: Hollow—Stem Auger Fleld QGeologlst: Steve Bittman
Signature of Registered Professionah

® Reglstration Nos State: A

Depth Sample

Uscs
No. P.L.D. Description Const.

Cade

Asphalt (6 inches). AAA A

GW Sandy gravel with clay, brown, damp, medium dense r T v Y
- 2 with subrounded gravel. KA AL

24 AR
| 10 i 37 4 vvvvvv
S—-10 pllos| O Very dense. vy

- 12 - '
24 A7

- 14 ‘
41 . vYVvYVY
* 5—1 4.&0-“ 2 Moist. AAAS

-16- Fvwevy

- 18 vvVvY
[ ) - e A AAA

27 GC Clayey gravel with sand, gray--brown, moist, very dense LARAS
5—19 io.u 110 with subangular gravel, noticeable odor.

- 20 .
{Section continues downward) %

==~ |[LOGOFBORING B -3 |PATE

ARCO Station 771 : 8
Applled GeoSystern=a 899 Rincon Avenue

® PROJECT 60000-1 Livermore, Callfornia
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SR

N

RN

Sampile |5 UscCs
Depth No. g P..D. Code Description
GC Clayey gravel with send, gray—brown, moist, very dense
with subanguicr gravel, noticeable odor.
=20 -
(L,
24 %%
5-25 04 240 Obvious odor. 4.4"
L,
- 26— S
S
S5
~28 - %
555
24 ,,&,;
30 3 355
530 30 700 4.%(
41 :
|32 532 blso| 720 Obvious odor. L &
Total Depth = 32—-1/2 feel.
—34—
e 36,
.—38_
L 40—
e 42 o
—44—
e 46 =
. 48 —
S50 —

=2 [LOGOFBORING B -3

e
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Proj. A’
WEST EAST
¢ B-3 B-2 B-1
450
o [ 591 0J
UNDERGROUND
— STORAGE TANK
@ 3 L _1
[ =il
440 — i o ®<1.0 Sandy 0 @<1.0 2.4@9<1.0
_ to
clayey gravel
20
% 4 208
P— — P
e i3 ? -t
] 2009 ¢1.0
430 —] B 210%<1.0
§ Sandy clay
8
9 08,5 35914 800@ <10
.
—_ < 700 209
420 2 8<1.0 <1.0
g 720’190 — AV
Gravelly clay
100 ®
®
410 —
®
EXPLANATION
® 190 = |gboratory analyzed soll sample
showing concentration of TPH
as gasoline in ppm
800@ = Field organic vapor measurement
L4 . :
= Baring Approximate Horizontal and Vertical Scale
g = |nitiel water lsvel in boring 10 5 0 10 20
feet
¢ e, PLATE
= N GEOLOGIC CROSS SECTION A - A’
L ——== — ARCO Statlon 771
Appiled GeoSystems 899 Rincon Avenue 10
° PROJECT 60000-1 Livermore, Californla
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®
(1) LOCATION OF PROJECT A®co 55 77! PERMIT NUMBER 90046
& Bincen g2 LCCATION NUMBER
i prmaere A Gy o : -
(2) CLIENT
* Name e Ppaé__a:{}-q Conrdenu PERMIT CONDITIONS
Address ¥.0 Qox SEy Phone ¢415Y 7! - 2434
Clty S VWMo bos Zip ‘ggggg Circied Permit Requirements Apply
{3) APPL |CANT .
e Nro__idp plécd EeoSogtens GENERAL
l. A parmlt application should ba submitted so as -
Address J315 Hwmadon Cuy T34Phons an} ey =772 arriva at the Zona 7 offlce flve days prlor -
Clty Qo JOS € Zip g8 proposed starting date.
2. Submit +o Zone 7 within 60 days after complet!
(4) DESCRIPTION OF PROJECT of permitted work the original Depariment
® Water Well Constructlon __ Geotechnicazl Investigation Watar Resources Water Well Orillers Report
Cathodle Protection — General equivalent for well projects, or drlliing lo
Well Destructlon . Contamination .~ and locatlion sketch for geotechnicai projects.
3. Permit Is wveoid If proJect not begun within
(5) PROPOSED WATER WELL USE " days of approval date,
Damestic Industrial frrigation B. WATER WELLS, INCLUDING PIEZOMETERS
] Municlpal __ Monitoring Other !. Mlnimum surface seal thickpess [s two Inches
cement grout placed by fremie.
(6) PROPOSED CONSTRUCTION 2. Minimum seai depth Is 50 feet for municlipal ar
Drilling Methed: : Industrlal wells or 20 feet for damestlc, Irrlg:
Mud Rotary Alr Rotary Auger .~ +ion, and monitoring wells unless a lesser dep-
Cable Other _ is speclaily approved.
® @ GEOTECHNICAL. Backflll bore hole with compacted cu-
DRILLER'S LICENSE N0. (57 ¥ 2@u4sa? oo,3:0 tings or heavy bentonite and upper two feet with cor
pacted matertal. In areas of known or suspecte
WELL PROJECTS contamination, tremied cement grout shal! be used
Orill Hole Dismeter In. Max Fmum ptace of compacted cuttings.
Casing Dlameter In, Depth __ _ ft. D. CATHODIC., Fill hole =bove ancds zone with concre-
® Surface Seal Depth : f+. Number placed by tremie.
E. WELL DESTRUCTION. See aftached.
GEOTECHNICAL PROJECTS
Number of Borings 5 Max 1 mum
Hole Dlameter Fh In. Depth 30 1.
.(7) ESTIMATED STARTING DATE i;hr“f e 12, Me
ESTIMATED COMPLETION DATE £cofwavy 13 /9499
(8) | hereby agree to comply with ail requirements of thls Approved NPl <AL/ Data25 Jan 90
permit+ and Atameda County Ordlnance No. 73-68. / Wyman Hong
® .

APPL ICANT'S
SIGNATURE /Jéﬁ,fmm C Gerare, Date JZS@Q
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Limited Environmental Site Assessment June 22, 1990
ARCO Station 771, Livermore, California AGS 60000-1

APPENDIX B

FIELD METHODS

Site Safety Plan

Field work performed by Applied GeoSystems on behalf of ARCO Products Company at
the site was conducted in accordance with Applied GeoSystems’ Site Safety Plan No. 60000-
1S, (Applied GeoSystems, 1990). This plan describes the safety requirements for the
evaluation of soil and ground water, including soil sampling and drilling of soil borings. The
site safety plan is applicable to personnel of Applied GeoSystems and its subcontractors.
Applied GeoSystems personnel and subcontractors of Applied GeoSystems scheduled to
perform the work at the site were briefed on the contents of the site safety plan before work
began. A copy of the site safety plan was available for reference by appropriate parties
during the work. The Staff Geologist of Applied GeoSystems acted as the Site Safety
Officer.

Soil Sampling In Borings

Soil samples were collected at 5-foot intervals from the ground surface to the total depth
of the borings. The soil samples were 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 were laboratory-cleaned, steam-cleaned, or washed thoroughly
with Alconox and water prior to each use. The sampler was driven 18 inches with a
standard 140-pound hammer repeatedly dropped 30 inches. The number of blows to drive
® the sampler each successive 6 inches was counted and recorded to evaluate the relative
consistency of the soil.

The samples selected for laboratory analysis were removed from the sampler and quickly
sealed in their brass sleeves with aluminum foil, plastic caps, and aluminized duct tape. The
® samples were 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 was tested in the field with an OVM. This testing was performed by placing the soil
® in a zip-lock plastic bag, waiting a short period of time to allow any hydrocarbons to
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Limited Environmental Site Assessment June 22, 1990
ARCO Station 771, Livermore, California AGS 60000-1

volatilize and then placing the intake probe of the OVM through a small slit in the plastic
bag to measure any volatile organics present. Field instruments such as the OVM are useful
® for measuring relative concentrations of vapor content, but cannot be used to measure levels
of hydrocarbons with the confidence of laboratory analysis. The OVM readings are
presented in the Logs of Borings.

Drill Cuttings

Drill cuttings evaluated as having hydrocarbon contamination at concentrations greater than
100 parts per million (ppm) were separated from those evaluated as having hydrocarbon
contamination levels less than 100 ppm. Evaluation was based either on subjective evidence
of soil discoloration or on measurements taken using an OVM. Drill cuttings from the
borings were stockpiled behind the service station on visqueen and then covered with
visqueen and remain the responsibility of ARCQO. Applied GeoSystems can dispose of the
soil cuttings at additional cost to ARCO.

Logging of Borings

L A geologist was present to log the soil cuitings and samples using the Unified Soil

- Classification System. Samples not selected for chemical analysis and the soil in the sampler
shoe were extruded in the field for inspection. Logs include descriptions of 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, obvious
® product odor, and OVM readings.
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CHAIN-OF-CUSTODY RECORD

PAQL). NO. PROUECT NAME

ANALYSIS

5900004 |Arco 771 Ltve tmore, (A [ S / 7’0.. 4hmharﬂi~rx The,
P.O.HO. SAMPLERS ratws]

rﬁ’f:i B' :Zz;' : eag "(76%_(2%0:;%2 Dr

& Vi
DATE | TIME SAMPLE LD. o y I Tase, ca
MM/DD/YY talners LABORATORY 1.D. NUMBER
2-1-90 S-lo- Bj NN it * sl
3-1-90 S$-19.5-8] ol kg
3-1-%0 S-24.5 -3/ I RY R L
&-1-%0 $5-29.5-81 | {] X 124
~-1-%0 S-1o-82 | XX fce
)-1-Go $-Jo-R2 | K| ¥ i
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2-3-90 $-19.5-83 bolx ] it
23-qo 5-15- 83 R iee
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RELINGUISHED BY [Signaiusel: DATE ['T'l;ll; RECEIVED BY {Signaiwey: 3 k 1o PEMARKS; _ BEND RESULTS 10
g é ﬁ 294 5 Ao 13007 | AfTe. Sowple dales! | Applied GeoSystems
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MATdyn :
San Jose, California 95118
REUNGUISHED BY (Signatrel: OATE ) THIE nscewenﬁonum[?/hv F— - | {408} 264-7723
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REPORT SUMMARY
ANAMETRIX, INC. (408) 432-8192

Client : Applied GeoSystems Anametrix W.O0.#: 9002085
@ Address : 3315 Almaden Expressway Date Received : 02/09/90
Suite 34 Purchase Order#: N/A

City : San Jose, CA 94118 Project No. : 6§50000-1

Attn. : Kent Bowen Date Released : 02/23/90
| | Anametrix | Sample | | Date | | Date | Date |[Inst|
@ | I.D. | I.D. IMatrix|Sampled |[Method |Extract |Analyzed|I.D.|
| RESULTS . |
19002085~-01|S-10-Bl SOIL |02/01/90]| TPH | 02/12/90{N/A |
19002085-02|5-19.5-E1 SOIL |{02/01/90]| TPH | 02/12/90{N/2a |
® - |9002085-03|S-24.5-B1 SOIL. |02/01/90] TPH | 02/14/90|N/A |
9002085-04|8-29.5-B1 SOIL |02/01/90}| TPHE | 02/13/90{N/A |
9002085-05{5-10-B2 SOIL |02/01/90| TPH | 02/13/90|N/A |
9002085=-06{5-20-B2 SOIL |[02/01/90] TPH | 02/13/90|N/A |
9002085-07|5-25~B2 SOIL |02/01/90]| TPH | 02/13/90|N/A |
9002085-08|S-31-B2 SOIL {02/01/90| TPH | 02/14/90[N/A |
|2002085-09{5-10-B3 | SOIL 02/02/90]| TPH | j02/13/90(|N/A |
® 9002085-10!5-19.5=B3 SOIL |02/02/90] TPH | 02/13/90|N/A |
9002085-11|5-25-B3 SOIL [02/02/90]| TPH | 02/13/90(|N/A |
|9002085-12| S-32-B3 | SOIL |02/02/90] TPH | 102/14/90[N/A |

Report Summary - Page 1




ANALYSIS DATA SHEET - PETROLEUM HYDROCARBON COMPOUNDS
(408) 432-8192

Sample I.D.
Matrix

Date sampled
Date anl.TPHg:
Date ext.TPHd:
Date anl.TPHAd:

LR LI 2

ANAMETRIX, INC.

690000-1 S=-10-Bl
SOIL

02/01/90
02/12/90

N/A

N/A

Anametrix I.D.
Analyst
Supervisor
Date released
Date ext. TOG

Date anl. TOG

9002085-01
N
T
02/23/90

*a s =8 w@ W e

|
100-41-4 |
|
|

— I —  —— o S A - —

Benzene
Toluene
Ethylbenzene
Total Xylenes
TPH as Gasoline

Reporting
Limit
(ug/kqg)

————— - ————— —— —

ND - Not detected at or above the practical quantitation limit for
the method.
TPHg - Total Petroleum Hydrocarbons as gasoline is determined by GCFID
using EPA Method 5030.
BTEX - Benzene, Toluene, Ethylbenzene, and Total Xylenes are determined
by modified EPA 8020.

All testing procedures follow California Department of Health
Services (Cal-DHS) approved methods.
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ANALYSIS DATA SHEET - PETROLEUM HYDROCARBON COMPOUNDS
ANAMETRIX, INC. (408) 432-8192

Sample I.D. : 690000-1 S-19.5-Bl Anametrix I.D. : 90&2085-02
| Matrix : SOIL Analyst :
Date sampled : 02/01/90 Supervisor tTC
Date anl.TPHg: 02/12/90 Date released : 02/23/90
Date ext.TPHdA: N/A Date ext. TOG : N/A
Date anl.TPHd: N/A Date anl. TOG : N/A
O
Reporting Amount |
Limit Found
CAS # Compound Name (ug/ka) - {ug/kg)
71-43=-2 | Benzene | 5 | 22 |
e 108-88-3 | Toluene | 5 | 24
100-41-4 | Ethylbenzene | 5 | ND
1330-20-7 | Total Xylenes | 5 | 22
| TPH as Gascline | 1000 | ND |
® ND - Not detected at or above the practical quantitation limit for
the method.
TPHg - Total Petroleum Hydrocarbons as gasoline is determined by GCFID
using EPA Method 5030.
BTEX - Benzene, Toluene, Ethylbenzene, and Total Xylenes are determined
by modified EPA 8020.
® All testing procedures follow California Department of Health
Services (Cal-DHS) approved methods.
®
®
®
@

Results - Page 2




ANALYSIS DATA SHEET - PETROLEUM HYDROCARBON COMPOUNDS
ANAMETRIX, INC. (408) 432-8192

Sample I.D. : 690000-1 S-24.5-Bl Anametrix I.D. : 9002085-03
Matrix : SOTL Analyst s X
Date sampled : 02/01/90 Supervisor : 7
Date anl.TPHg: 02/14/90 Date released : 02/23/90
Date ext.TPHd: N/A Date ext. TOG : N/A
Date anl.TPHd: N/A Date anl. TOG : N/A
| Reporting Amount |
| Limit Found
| CAS # Compound Nanme {ug/kqg) (ug/kg)
|71-43-2 | Benzene | 10 | 22 |
|108-88-3 | Toluene | 10 [ 15
|100-41-4 | Ethylbenzene | 10 | 10
|1330-20-7 | Total Xylenes | 10 | 48
| | TPH as Gasoline | 1000 | 1000 |
ND - Not detected at or above the practical quantitation limit for

the method.

Total Petroleum Hydrocarbons as gasoline is determined by GCFID
using EPA Method 5030.

Benzene, Toluene, Ethylbenzene, and Total Xylenes are determined
by modified EPA 8020.

All testing procedures follow California Department of Health
Services (Cal-DHS) approved methods.
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ANALYSIS DATA SHEET - PETROLEUM HYDROCARBON COMPOUNDS

Sample I.D.
Matrix

Date sampled
Date anl.TPHg:
Date ext.TPHd:
Date anl.TPHAd:

————— i P S S D TP AR S EP D D SR G SIS S S G S e ——— i . ———

ANAMETRIX, INC.

690000-1 S-29.5-B1
SOIL

02/01/90

02/13/90

N/A

N/A

| 71-43=2 |
|108-88-3 |
|100-41-4 |
[1330-20-7 |

]

Benzene
Toluene
Ethylbenzene
Total Xylenes
TPH as Gasoline

the method.
TPHg - Total Petroleum Hydrocarbons as gasoline is determined by GCFID
using EPA Method 5030.
BTEX - Benzene, Toluene, Ethylbenzene, and Total Xylenes are determined
by modified EPA 8020.

(408) 432-8192

Anametrix I.D.
Analyst
Supervisor

9302085-04
T

Date released 02/23/90
Date ext. TOG N/A
Date anl. TOG N/A
Reporting Amount
Limit Found
(ug/kg) (ug/kg)
[ 5 | ND
| 5 | ND
| 5 | ND
| 5 I ND
| 1000 | ND

Not detected at or above the practical quantitation limit for

All testing procedures follow California Department of Health
Services (Cal-DHS) approved methods.
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ANALYSIS DATA SHEET - PETROLEUM HYDROCARBON COMPOUNDS
ANAMETRIX, INC. (408) 432-8192

® Sample I.D. : 690000-1 S-10-B2 Anametrix I.D. : 9002085-05
Matrix : SOIL Analyst HEM S
Date sampled : 02/01/90 Supervisor s 7
Date anl.TPHg: 02/13/90 Date released : 02/23/90
Date ext.TPHd: N/A Date ext. TOG : N/A
Date anl.TPHd: N/A Date anl. TOG : N/A
®
| Reporting Amount |
| Limit Found |
| CAS # Compound Name (ug/kg) (ug/kg) |
® |71-43-2 | Benzene | 5 | ND |
|108-88-3 | Toluene t 5 ] ND |
|100-41-4 | Ethylbenzene | 5 | ND
|1330-20-7 | Total Xylenes | 5 | ND |
| | TPH as Gasoline | 1000 | ND
@ ND - Not detected at or above the practical quantitation limit for
the method.
TPHg - Total Petroleum Hydrocarbons as gasoline is determined by GCFID
using EPA Metheod 5030.
BTEX - Benzene, Toluene, Ethylbenzene, and Total Xylenes are determined
by modified EPA 8020. _
g All testing procedures follow California Department of Health
Services {(Cal-DHS) approved methods.
®
®
o
®
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ANALYSIS DATA SHEET -~ PETROLEUM HYDROCARBON COMPOUNDS
ANAMETRIX, INC. (408) 432-8192

Sample I.D. : 6%0000-1 S-20-B2 Anametrix I.D. : 9002085~06

Matrix : SOIL Analyst T ot

Date sampled : 02/01/90 Supervisor : 1¢

Date anl.TPHg: 02/13/90 Date released : 02/23/90

Date ext.TPHd: N/A Date ext. TOG : N/A

Date anl.TPHd: N/A Date anl. TOG : N/A
| : Reporting Amount |
| Limit Found |
| CAS # Compound Name (ug/kg) (ug/kg) |
|71-43-2 | Benzene | 5 | 16 |
| 108-88-3 | Toluene | 5 | 20 |
|100~41-4 | Ethylbenzene i 5 | ND
[1330-20-7 | Total Xylenes | L | 25 |
| | TPH as Gasoline | | ND

1000

ND - Not detected at or above the practical quantitation limit for
the methed.

TPHg - Total Petroleum Hydrocarbons as gasoline is determined by GCFID
using EPA Method 5030.

BTEX - Benzene, Toluene, Ethylbenzene, and Total Xylenes are determined
by modified EPA 8020.

All testing procedures follow California Department of Health
Services (Cal-DHS) approved methods.
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ANALYSIS DATA SHEET - PETROLEUM HYDROCARBON COMPOUNDS
ANAMETRIX, INC. (408) 432-8192

® Sample I.D. : 690000-1 S-25-B2 Anametrix I.D. : 9002085-07
Matrix : SOIL Analyst 2 o
Date sampled : 02/01/90 Supervisor 7w
Date anl.TPHg: 02/13/90 Date released : 02/23/90
Date ext.TPHd: N/A Date ext. TOG : N/A
Date anl.TPHd: N/A Date anl. TOG : N/A
®
| Reporting Amount |
Limit Found !
CAS # Compound Name (ug/kg) (ug/kg) |
® | 71-43-2 { Benzene | 10 | ND |
108-88-3 | Toluene | 10 | ND |
100-41-4 | Ethylbenzene i 10 | ND 1
1330-20-7 | Total Xylenes | 10 | 18 |
| | TPH as Gascline | 1000 | 1400 |
@ ND - Not detected at or above the practical quantitation limit for
the method.
TPHg - Total Petroleum Hydrocarbons as gasoline is determined by GCFID
using EPA Method 5030.
BTEX - Benzene, Toluene, Ethylbenzene, and Total Xylenes are determined
by modified EPA 8020.
i All testing procedures follow California Department of Health
Services (Cal-DHS) approved methods.
[
®
®
®
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ANALYSIS DATA SHEET - PETROLEUM HYDROCARBON COMPOUNDS
ANAMETRIX, INC. (408) 432-8192

® Sample I.D. : 690000-1 S-31-B2 Anametrix I.D. : 9002085-08
Matrix : SOIL Analyst : P
Date sampled : 02/01/90 Supervisor : T
Date anl.TPHg: 02/14/90 Date released : 02/23/90
Date ext.TPHd: N/A Date ext. TOG : N/A
Date anl.TPHd: N/A Date anl. TOG : N/A
@
Reporting Amount |
Limit Found |
] CAS # Compound Name (ug/kg) (ug/kg) |
® |71-43-2 | Benzene | 5 | ND i
108-88~=3 | Toluene | S | ND |
100-41-4 | Ethylbenzene | 5 | ND |
|1330-20-7 | Total Xylenes | 5 | ND |
| | TPH as Gasoline | 1000 | ND !
® ND - Not detected at or above the practical gquantitation limit for
the method.
TPHg - Total Petroleum Hydrocarbons as gasoline is determined by GCFID
using EPA Method 5030.
BTEX - Benzene, Toluene, Ethylbenzene, and Total Xylenes are determined
by modified EPA 8020.
® All testing procedures follow Califcrnia Department of Health
Services (Cal-DHS) approved methods.
@
®
@
®
Results - Page 8
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ANALYSIS DATA SHEET - PETROLEUM HYDROCARBON COMPOUNDS
ANAMETRIX, INC. (408) 432-8192

® Sample I.D. : 690000-1 S-10-B3 Anametrix I.D. : 9002085-09
Matrix : SOIL Analyst I
Date sampled : 02/02/90 Supervisor s
Date anl.TPHg: 02/13/90 Date released : 02/23/90
Date ext.TPHd: N/A Date ext. TOG : N/A
Date anl.TPHd: N/A Date anl. TOG : N/A
@
| Reporting Amount |
| Limit Found |
| CAS # Compound Name (ug/kq) (vg/kg) |
PY |71=-43-2 | Benzene | 5 | ND {
|108-88-3 | Toluene ] 5 | ND i
|100-41-4 | Ethylbenzene | 5 | ND i
[1330-20-7 | Total Xylenes | 5 | ND |
| | TPH as Gasoline | 1000 | ND [
@ ND - Not detected at or above the practical gquantitation limit for
the method.
TPHg - Total Petroleum Hydrocarbons as gasoline is determined by GCFID
using EPA Method 5030. :
BTEX - Benzene, Toluene, Ethylbenzene, and Total Xylenes are determined
by modified EPA 8020.
® All testing procedures follow California Department of Health
Services (Cal-DHS) approved methods.
@
®
L
®
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ANALYSIS DATA SHEET - PETROLEUM HYDROCARBON CCOMPOUNDS
ANAMETRIX, INC. (408) 432-8192

® Sample I.D. : 690000-1 S-19.5-B3 Anametrix I.D. : 9002085-10
Matrix : SOIL Analyst : LA
Date sampled : 02/02/90 Supervisor : 74
Date anl.TPHg: 02/13/90 Date released : 02/23/90
Date ext.TPHd: N/A Date ext. TOG : N/A
Date anl.TPHd: N/A Date anl. TOG : N/A
L
| ' Reporting Amount |
| Limit Found |
| CAS # : Compound Nam (ug/kqg) (ug/kg) |
® |71-43-2 | Benzene | 5 | 28 |
|108-88~3 | Toluene | 5 | ND |
|100-41-4 | Ethylbenzene | 5 | ND ]
|1330-20~-7 | Total Xylenes | 5 | 17 |
| | TPH as Gasoline | 1000 | ND |
@ 'ND - HNot detected at or above the practical quantitation limit for
the method.
TPHg - Total Petroleum Hydrocarbons as gasoline is determined by GCFID
' using EPA Method 5030.
BTEX - Benzene, Toluene, Ethylbenzene, and Total Xylenes are determined
by modified EPA 8020.
g All testing procedures follow California Department of Health
Services (Cal-DHS) approved methods.
®
®
L
®
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ANALYSIS DATA SHEET - PETROLEUM HYDROCARBON COMPOUNDS

ANAMETRIX,

INC.

(408) 432-8192

Sample I.D. : 690000-1 5-25-B3
Matrix : SOIL
Date sampled : 02/02/90
Date anl.TPHg: 02/13/90
Date ext.TPHd: N/A
Date anl.TPHd: N/A
|
| CAS # Compound Name
|71=-43-2 | Benzene
| 108-88-3 | Toluene
|100-41-4 { Ethylbenzene
j1330-20-7 | Total Xylenes
|

TPH as Gasoline

Anametrix I.D. : 9002085-11
Analyst LR
Supervisor T
Date released : 02/23/90
Date ext. TOG : N/A
Date anl. TOG : N/A
Reporting Amount |
Limit Found [
(ug/kg) (ug/kg) |
| 10 [ 47 |
| 10 | ND |
| 10 | 11 |
| 10 | 38 |
| 1000 | 4500 |

the method.
TPHg - Total Petroleum Hydrocarbons as gasoline is determined by GCFID

using EPA Method 5030.
Benzene, Toluene, Ethy

by modified EPA 8020.

Not detected at or above the practical quantitation limit for

lbenzene, and Total Xylenes are determined

All testing procedures follow California Department of Health
Services (Cal-DHS) approved methods.
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ANALYSIS DATA SHEET - PETROLEUM HYDROCARBON COMPQUNDS
ANAMETRIX, INC. (408) 432-8192

® Sample I.D. : 690000-1 S5~32-B3 Anametrix I.D. : 9002085-12
Matrix s+ SOIL Analyst Y )
Date sampled : 02/02/90 Supervisor : 7L~
Date anl.TPHg: 02/14/90 Date released : 02/23/90
Date ext.TPHd: N/A Date ext. TOG ¢ N/A
Date anl.TPHd: N/A Date anl. TOG : N/A
@
Reporting Amount
Limit Found
| CAS # Compound Name (ug/kq) (vg/kqg)
® 71-43-2 | Benzene | 1000 | ND
108-88-3 | Toluene | 1000 | ND
100-41-4 | Ethylbenzene | 1000 | ND
|1330-20-7 | Total Xylenes | 1000 | 1700
| | TPH as Gasoline | 20000 | 190000
® . D .
ND - Not detected at or above the practical gquantitation limit for
the method.
TPHg - Total Petroleum Hydrocarbons as gasoline is determined by GCFID
using EPA Method 5030. '
BTEX - Benzene, Toluene, Ethylbenzene, and Total Xylenes are determined
® by modified EPA 8020.
All testing procedures follow California Department of Health
Services (Cal-DHS) approved methods.
®
®
@
®
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